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COMPOSITIONS AND METHODS FOR 
DAGNOSING OR TREATING PSORASIS 

RELATED APPLICATIONS 

The present invention claims benefit of priority from U.S. 
patent application Ser. No. 1 1/294,760 filed Dec. 6, 2005, 
which claims benefit of priority from U.S. patent application 
Ser. No. 09/994,365 filed Nov. 6, 2001, which claims benefit 
from U.S. Provisional Application No. 60/253,592 filed Nov. 
28, 2000, and U.S. Provisional No. 60/256,839 filed Dec. 15, 
2000, under 35 U.S.C. S 119. The foregoing provisional 
patent applications are incorporated herein by reference in 
their entirety. 

FIELD OF THE INVENTION 

The present invention relates generally to polynucleotides, 
polypeptides, antibodies and methods for the diagnosis of 
psoriasis, and/or the amelioration of the symptoms of psoria 
sis. 

BACKGROUND OF THE INVENTION 

Psoriasis is a chronic inflammatory dermatosis that affects 
about 2% of the Caucasian population. It is characterized by 
hyperproliferation of epidermal cells and inflammation 
resulting from infiltration of activated T-helper cells and 
mononuclear cells and release of pro-inflammatory cytokines 
(Menter and Barker, Lancet 338:231, 1991; Barker, Lancet 
338:227, 1991). It may also be associated with arthritis and 
can present as a severely inflammatory dermatosis in patients 
with acquired immunodeficiency syndrome (AIDS) (Duvic, 
J. Invest. Dermatol. 95:385, 1990). The symptoms of psoria 
sis include sharply defined erythematous patches covered 
with a distinctive scale, hyperproliferation of the epidermis, 
incomplete differentiation of keratinocytes and dermal 
inflammation. Clinical variants of psoriasis include erythro 
derma, Seborrheic, inverse, guttate, and photosensitive pso 
riasis, pustular variants and Reiter's disease. 
The role of immunomodulation in psoriasis is Supported by 

the pharmacological action of drugs such as cyclosporine. For 
example, inhibition of the synthesis of interleukin-2 prevents 
the proliferation of T-cells and thus their release of cytokines. 
Mediators of inflammation play a role in the immunoregula 
tion of psoriasis. Currently available methods for treatment 
include topical therapy, phototherapy, photochemotherapy 
and systemic therapy and provide, at best, only temporary 
relief. Topical glucocorticoids are most commonly prescribed 
as the initial treatment of psoriasis for their anti-inflamma 
tory, antimitotic and antipruritic effects. However, their effi 
cacy is often short term. Crude coal tar is a complex mixture 
of thousands of hydrocarbon compounds and affects psoriasis 
by enzyme inhibition and antimitotic action. Although effec 
tive, tar stains the skin and has an odor. Anthralin (dithranol) 
is used topically and inhibits enzyme metabolism and reduces 
epidermal mitotic turnover. Remission may last for weeks to 
months. Phototherapy and photochemotherapy entailing the 
administration of the photosensitizing drug methoXSalen are 
only temporarily effective, as psoriasis recurs months after 
this treatment is discontinued. This recurrence indicates that 
the therapy is palliative rather than curative. Long-term con 
sequences are altered immunologic effects and an increased 
risk of carcinogenesis. 

Methotrexate is the most commonly administered systemic 
cytotoxic agent for widespread psoriasis. Contraindications 
are numerous and after withdrawal, psoriatic symptoms may 
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be more severe than during earlier episodes. Hydroxyurea, 
etretinate, cyclosporine, and AZT are also systemic medica 
tions used for the control of psoriasis and all have serious side 
effects. Clearly, an understanding of the pathogenesis of pso 
riasis remains an important challenge in dermatologic medi 
cal treatment. 

Associations between psoriasis and certain human lym 
phocyte antigen (HLA) alleles have been described. This 
factor has been used to Support the hypothesis that psoriasis is 
a T-cell-mediated, autoimmune disorder (Bos, Br. J. Derma 
tol. 118:141, 1988; Baadsgaard et al., Proc. Nat. Acad. Sci. 
USA 87:4256, 1990; Ortonne, Br. J. Dermatol. 140:1, 1999). 
The presence of the HLA-Cw6 allele may predispose to pso 
riasis because there is a strong association between age of 
onset, family history, and the presence of HLA-Cw6, B-13 
and B-w-57 (Henseler and Christophers, J. Am. Acad. Der 
matol. 13:450, 1985; Christophers and Henseler, Acta Der 
mato-Venereol. Suppl. 151:88, 1989; Elder et al., Arch. Der 
matol. 130:216, 1994). The relative risk of HLA-Cw6 carriers 
developing psoriasis is 20 (Talkainen et al., Br. J. Dermatol. 
192: 179 1980). This association between psoriasis and HLA 
indicates that certain HLA alleles are more frequent in pso 
riasis patients than in controls. Loci are “linked when they do 
not assort independently at meiosis. 

Monozygotic twins have significantly higher concordance 
rates of disease generally than dizygotic twins (Brandrup et 
al., Arch. Dermatol. 114:874, 1978: Watson et al., Arch. Der 
matol. 105:197, 1972). Psoriasis has also been reported to 
aggregate in some families (Pietrzyk et al., Arch. Dermatol. 
Res. 273:295, 1982; Karvonen et al., Ann. Clin. Res. 8:298, 
1976; Civate et al., Ann. Dermatol. Venereol. 104:525, 1977: 
Espinoza et al., J. Rheumatol. 7:445, 1980). The aggregation 
of psoriasis in families Suggests that psoriasis can be inherited 
as an autosomal dominant trait with penetrance values of 10 
to 50%. About 30% of psoriasis patients have a first degree 
relative with the disease (Barker, 1991, supra). 
A need continues to exist in the medical arts for prepara 

tions and techniques for both diagnosing and treating psoria 
sis and psoriasis-like conditions that have less severe side 
effects and are more effective in treating the source of the 
disease. The present invention is directed to compositions, 
including polynucleotides, polypeptides and antibodies, and 
methods useful for the diagnosis of psoriasis and/or the ame 
lioration of the symptoms of psoriasis. 

SUMMARY OF THE INVENTION 

In one aspect, the present invention provides isolated 
cDNA molecules that encode a CAN-1 polypeptide. An 
exemplary CAN-1 clNA of the invention is set forth in SEQ 
ID NO:1, and encodes the CAN-1 polypeptide set forth in 
SEQ ID NO:2. The CAN-1 polypeptide of SEQID NO:3 is 
the mature form of the CAN-1 polypeptide of SEQID NO:2 
and lacks an amino terminal signal sequence. Thus, for 
example, the present invention encompasses isolated cDNA 
molecules that encode a CAN-1 polypeptide that is at least 
80% identical, at least 90% identical, at least 95% identical or 
at least 99% identical to a CAN-1 polypeptide consisting of 
an amino acid sequence set forth in SEQID NO:2 or SEQID 
NO:3. 

The present invention also encompasses isolated cDNA 
molecules, that encode a CAN-1 polypeptide, and that are at 
least 70% (such as at least 80%, at least 90%, at least 95% or 
at least 99%) identical to the nucleic acid molecule of SEQID 
NO: 1. The present invention also encompasses isolated 
cDNA molecules that hybridize underconditions of 2xSSC at 
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55° C. for 30 minutes to the complement of the cDNA mol 
ecule set forth in SEQID NO:1. 

In another aspect, the present invention provides isolated 
nucleic acid molecules that are at least 70% identical (such as 
at least 80%, at least 90%, at least 95% or at least 99% 
identical) to the portion of the CAN-1 cDNA of SEQID NO:1 
extending from nucleotide 1 through nucleotide 551 of SEQ 
ID NO:1, or to the complement of the foregoing portion of the 
cDNA of SEQID NO:1. 

In one aspect, the present invention provides isolated 
cDNA molecules and genomic DNA molecules that encode a 
CAN-1 polypeptide and that include one or more single 
nucleotide polymorphisms as discussed more fully herein. 

In another aspect, the present invention provides isolated 
genomic DNA molecules that encode a CAN-1 polypeptide, 
and that are less than 38 kilobases long. Thus, for example, 
the present invention encompasses isolated genomic DNA 
molecules that: (a) encode a CAN-1 polypeptide that is at 
least 80% identical, at least 90% identical, at least 95% iden 
tical or at least 99% identical to a CAN-1 polypeptide con 
sisting of an amino acid sequence set forth in SEQID NO:2 or 
SEQID NO:3; and (b) are less than 38 kilobases long. Again 
by way of example, the present invention encompasses iso 
lated genomic DNA molecules that: (a) encode a CAN-1 
polypeptide; (b) are less than 38 kilobases long; and (c) 
hybridize to the complement of the nucleic acid molecule of 
SEQ ID NO:1 under conditions of 2xSSC at 55° C. for 30 
minutes. An exemplary genomic DNA molecule of this aspect 
of the invention is set forth in SEQID NO:4. 

In another aspect, the present invention provides isolated 
oligonucleotides of between 10 base pairs and 100 base pairs 
that hybridize at 10°C. below their melting temperature (Tm) 
to the CAN-1 cDNA of SEQ ID NO:1, or to the CAN-1 
genomic DNA of SEQID NO:4, or to the complement of SEQ 
ID NO: 1 or SEQ ID NO:4. In a related aspect, the present 
invention provides isolated oligonucleotides of between 10 
base pairs and 100 base pairs that are at least 90% identical to 
any 10 base pair to 100 base pair portion of the CAN-1 c)NA 
of SEQID NO:1 (such as to any 10 base pair to 100 base pair 
portion of the portion of SEQID NO:1 extending from nucle 
otide 1 through nucleotide 551), or to any 10 base pair portion 
of the CAN-1 genomic DNA of SEQ ID NO:4, or to the 
complement of any 10 base pair portion of SEQID NO:1 or 
SEQID NO:4. 

In another aspect, the present invention provides isolated 
nucleic acid molecules (such as isolated nucleic acid mol 
ecules that encode an STG protein) that hybridize under con 
ditions of 2xSSC at 55° C. for 30 minutes to the complement 
of the cDNA molecule set forth in SEQ ID NO:5, provided 
that the isolated nucleic acid molecule is not a genomic DNA 
molecule greater than 43 kilobases long. The cDNA molecule 
set forth in SEQID NO:5 encodes the STG protein having the 
amino acid sequence set forth in SEQID NO:6. 

In one aspect, the present invention provides isolated 
cDNA molecules and genomic DNA molecules that encode 
an STG polypeptide and that include one or more single 
nucleotide polymorphisms as discussed more fully herein. 

In another aspect, the present invention provides isolated 
oligonucleotides of between 10 base pairs and 100 base pairs 
that hybridize at 10°C. below their melting temperature (Tm) 
to the STG cDNA of SEQID NO:5, or to the STG genomic 
clone set forth in SEQID NO:7, or to the complement of the 
STG cDNA of SEQ ID NO:5, or to the complement of the 
STG genomic clone of SEQID NO:7. 
The present invention also provides vectors comprising a 

nucleic acid molecule of the invention (such as a cDNA 
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4 
molecule of the invention), and host cells that include one or 
more of the vectors of the invention. 
The present invention also provides isolated CAN-1 

polypeptides that are at least 70% identical (such as at least 
80% identical, at least 90% identical, at least 95% identical or 
at least 99% identical) to the CAN-1 polypeptide of SEQ ID 
NO:2 or to the CAN-1 polypeptide of SEQID NO:3. 
The present invention further provides isolated SEEK-1 

polypeptides. For example, the SEEK-1 cDNA set forth in 
SEQ ID NO:8 encodes the SEEK-1 polypeptide set forth in 
SEQ ID NO:9. Thus, in one aspect, the present invention 
further provides isolated SEEK-1 polypeptides that are at 
least 70% identical (such as least 80% identical, at least 90% 
identical, at least 95% identical, or at least 99% identical) to 
the SEEK-1 polypeptide of SEQID NO:9. 
The present invention also provides isolated STG polypep 

tides. For example, the STG cDNA set forth in SEQID NO:5 
encodes the STG polypeptide set forth in SEQ ID NO:6. 
Thus, in one aspect, the present invention further provides 
isolated STG polypeptides that are at least 70% identical 
(such as least 80% identical, at least 90% identical, at least 
95% identical, or at least 99% identical) to the STG polypep 
tide of SEQID NO:6. 

In another aspect, the present invention provides isolated 
antibodies (such as monoclonal, polyclonal or CDR-grafted 
antibodies) that bind specifically to a CAN-1, SEEK-1 or 
STG polypeptide consisting of an amino acid sequence that is 
at least 70% identical (such as at least 80% identical, at least 
90% identical, at least 95% identical or at least 99% identical) 
to an amino acid sequence selected from the group consisting 
of SEQID NO:2, SEQID NO:3, SEQID NO:6, and SEQID 
NO:9. 

In another aspect, the present invention provides methods 
of diagnosing or predicting the Susceptibility to psoriasis of 
an individual, the methods each comprising the steps of: (a) 
obtaining a sample from an individual; (b) determining an 
expression level of at least one polypeptide chosen from the 
group consisting of CAN-1, STG and SEEK-1 in the sample: 
and (c) diagnosing or predicting the Susceptibility of the 
individual to psoriasis based on the presence or amount of the 
polypeptide. 

In another aspect, the present invention provides methods 
for ameliorating the symptoms and/or progression of psoria 
sis, the methods comprising administering to an individual 
Suffering from psoriasis an inhibitory amount of a selective 
inhibitor of at least one polypeptide chosen from the group 
consisting of CAN-1, STG and SEEK-1, wherein the inhibi 
tory amount causes a reduction in the amount and/or activity 
of the chosen polypeptide(s). A representative example of a 
selective inhibitor is an antisense polynucleotide that is 
complementary to all, or to a portion, of a nucleic acid mol 
ecule (such as an mRNA molecule) that encodes a CAN-1, 
STG or SEEK-1 polypeptide. 

In another aspect, the present invention provides methods 
for making an isolated CAN-1, SEEK-1 or STG polypeptide, 
the methods each comprising the steps of (a) culturing a host 
cell, that comprises an expression vector comprising a nucleic 
acid molecule that encodes a CAN-1, SEEK-1 or STG 
polypeptide, under conditions that enable expression of the 
polypeptide; and (b) recovering the expressed polypeptide. 

In yet another aspect, the present invention provides meth 
ods for identifying a binding partner of a CAN-1, STG or 
SEEK-1 polypeptide, the methods comprising the steps of (a) 
contacting a CAN-1, STG or SEEK-1 polypeptide with a 
binding partner (such as a monoclonal or polyclonal anti 
body); and (b) determining whether the binding partner 
affects a biological activity of the polypeptide. 
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In a further aspect, the present invention provides a method 
of inhibiting movement of cells into the epidermis comprising 
contacting a CAN-1 binding partner to a CAN-1 polypeptide 
such that the binding partner inhibits movement of cells (such 
as T-cells, endothelial cells, lymphocytes, monocytes and/or 
neutrophils) into the epidermis by reducing a chemotaxic 
property of the CAN-1 polypeptide. 
The present invention also provides a method of inhibiting 

hyperproliferation of keratinocytes and/or lymphocytes com 
prising contacting a CAN-1 binding partner to a CAN-1 
polypeptide such that the binding partner inhibits the hyper 
proliferation of keratinocytes and/or lymphocytes by reduc 
ing a hyperproliferation property of the CAN-1 polypeptide. 
The present invention also provides a method of inhibiting 

abnormal differentiation of keratinocytes comprising con 
tacting a CAN-1 binding partner to a CAN-1 polypeptide 
such that the binding partner inhibits abnormal differentiation 
of keratinocytes by reducing an amount of unbound CAN-1. 
The methods and compositions of the invention are useful, 

for example, to identify individuals predisposed to psoriasis 
(but who do not show symptoms of psoriasis), or to identify 
individuals who are suffering from psoriasis, and/or to ame 
liorate the symptoms of psoriasis. The methods and compo 
sitions of the invention are also useful, for example, to iden 
tify agents useful for treating psoriasis (such as CAN-1, 
SEEK-1 or STG binding partners). 
The nucleic acid molecules of the invention are useful, for 

example, for suppressing the expression of a CAN-1 or STG 
gene (e.g., by antisense inhibition). Moreover, the nucleic 
acid molecules of the invention are useful for genetically 
and/or physically mapping the human genome (such as map 
ping the location within the human genome of a CAN-1 or 
STG gene). The polypeptides of the invention are useful, for 
example, for enhancing the level of CAN-1, STG or SEEK-1 
biological activity in a cell or tissue (e.g., by expressing 
within a cell a nucleic acid molecule encoding a CAN-1, 
SEEK-1 or STG polypeptide). The antibodies of the invention 
are useful, for example, for decreasing the level of CAN-1, 
STG or SEEK-1 biological activity in a cell (e.g., by intro 
ducing into a cell, or onto a cell Surface, or into Sera, an 
antibody that selectively binds to a CAN-1, SEEK-1 or STG 
polypeptide). 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Unless specifically defined herein, all terms used herein 
have the same meaning as they would to one skilled in the art 
of the present invention. Practitioners are particularly 
directed to Sambrook et al. (1989) Molecular Cloning. A 
Laboratory Manual, 2nd ed., Cold Spring Harbor Press, 
Plainsview, N.Y. (1989), and Ausubel et al., Current Proto 
cols in Molecular Biology (Supplement 47), John Wiley & 
Sons, New York (1999), for definitions and terms of the art. 

All references discussed herein are specifically incorpo 
rated in their entirety in all respects. U.S. provisional patent 
application Ser. No. 60/253,592, filed Nov. 28, 2000, and U.S. 
provisional patent application Ser. No. 60/256,839, filed Dec. 
15, 2000, are both incorporated herein by reference in their 
entirety. 
The letter “n” within any nucleic acid sequence set forth 

herein means that the identity of the nucleic acid residue 
represented by “n” was not determined and is A, C, G or T. 
As used herein, the term "isolated used with respect to a 

nucleic acid molecule or polypeptide of the invention means 
a molecule that is substantially free from cellular components 
that are associated with the nucleic acid molecule or polypep 
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6 
tide as it is found in nature. As used in this context, the term 
“substantially free from cellular components’ means that the 
nucleic acid molecule or polypeptide is purified to a purity 
level of greater than 80% (such as greater than 90%, greater 
than 95%, or greater than 99%). Moreover, the terms “iso 
lated nucleic acid molecule' and "isolated polypeptide' 
include nucleic acid molecules and polypeptides which do 
not naturally occur, and have been produced by synthetic 
means. An isolated nucleic acid molecule or polypeptide 
generally resolves as a single, predominant, band by gel elec 
trophoresis, and yields a nucleotide or amino acid sequence 
profile consistent with the presence of a predominant nucleic 
acid molecule or polypeptide. 
As used herein, the term "CAN-1 polypeptide refers to a 

polypeptide that is (a) at least 70% identical to a CAN-1 
polypeptide consisting of an amino acid sequence selected 
from the group consisting of SEQ ID NO:2 and SEQ ID 
NO:3, (b) has the same biological function as a CAN-1 
polypeptide consisting of an amino acid sequence selected 
from the group consisting of SEQ ID NO:2 and SEQ ID 
NO:3, and (c) is expressed predominantly or exclusively in 
human skin. 
As used herein, the term "STG polypeptide' refers to a 

polypeptide that is (a) at least 70% identical to the STG 
polypeptide of SEQID NO:6, and (b) has the same biological 
function as the STG polypeptide of SEQID NO:6. 
As used herein, the term “SEEK-1 polypeptide' refers to a 

polypeptide that is (a) at least 70% identical to the SEEK-1 
polypeptide of SEQID NO:9, and (b) has the same biological 
function as the SEEK-1 polypeptide of SEQID NO:9. 
The term “percent identity” or “percent identical' when 

used in connection with the nucleic acid molecules and 
polypeptides of the present invention, is defined as the per 
centage of nucleic acid residues in a candidate nucleic acid 
sequence, or the percentage of amino acid residues in a can 
didate polypeptide sequence, that are identical with a subject 
nucleic acid sequence or polypeptide molecule sequence 
(such as the nucleic acid sequence set forth in SEQID NO:1, 
or the polypeptide amino acid sequence set forth in SEQID 
NO:2), after aligning the candidate and Subject sequences to 
achieve the maximum percent identity, and not considering 
any nucleic acid residue Substitutions as part of the nucleic 
acid sequence identity. When making the comparison, the 
candidate nucleic acid sequence or polypeptide sequence 
(which may be a portion of a larger nucleic acid sequence or 
polypeptide sequence) is the same length as the Subject 
nucleic acid sequence or polypeptide sequence, and no gaps 
are introduced into the candidate polynucleotide sequence or 
polypeptide sequence in order to achieve the best alignment. 

For example, if a 100 base pair, subject nucleic acid 
sequence is aligned with a 100 base pair candidate portion of 
a larger DNA molecule (such as a genomic clone), and 80% of 
the nucleic acid residues in the 100 base pair candidate por 
tion align with the identical nucleic acid residues in the 100 
base pair Subject nucleic acid sequence, then the 100 base pair 
candidate portion of the larger DNA molecule is 80% identi 
cal to the Subject nucleic acid sequence. 

Nucleic acid sequence identity can be determined in the 
following manner. The Subject nucleic acid sequence is used 
to search a nucleic acid sequence database. Such as the Gen 
Bank database (accessible at web site http://www.ncbi.nlm 
.nih.gov/blast?), using the program BLASTM version 2.1 
(based on Altschul et al., Nucleic Acids Research 25:3389 
3402 (1997)). The program is used in the ungapped mode. 
Default filtering is used to remove sequence homologies due 
to regions of low complexity. The default parameters of 
BLASTM are utilized. 
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Amino acid sequence identity can be determined in the 
following manner. The Subject polypeptide sequence is used 
to search a polypeptide sequence database. Such as the Gen 
Bank database (accessible at web site http://www.ncbi.nlm 
.nih.gov/blast?), using the BLASTP program. The program is 
used in the ungapped mode. Default filtering is used to 
remove sequence homologies due to regions of low complex 
ity. The default parameters of BLASTP are utilized. Filtering 
for sequences of low complexity utilize the SEG program. 
The term “hybridize under stringent conditions, and 

grammatical equivalents thereof, refers to the ability of a 
nucleic acid molecule to hybridize to a target nucleic acid 
molecule (such as a target nucleic acid molecule immobilized 
on a DNA or RNA blot, such as a Southern blot or Northern 
blot) under defined conditions of temperature and salt con 
centration. With respect to nucleic acid molecules greater 
than about 100 bases in length, typical stringent hybridization 
conditions are no more than 25°C. to 30°C. (for example, 10° 
C.) below the melting temperature (Tm) of the native duplex 
(see generally, Sambrook et al., Molecular Cloning. A Labo 
ratory Manual, 2nd Ed. Cold Spring Harbor Press, 1987: 
Ausubel et al., Current Protocols in Molecular Biology, 
Greene Publishing, 1987). Tm for nucleic acid molecules 
greater than about 100 bases can be calculated by the formula 
Tm=81.5+0.41% (G+C-log(Na")). 

With respect to nucleic acid molecules having a length less 
than 100 bases, exemplary stringent hybridization conditions 
are 5° to 10° C. below Tm. 
As used herein, the term "oligonucleotide' refers to a 

nucleic acid molecule of up to 100 bases. 
The term “complement' when used in connection with a 

nucleic acid molecule refers to the complementary nucleic 
acid sequence as determined by Watson-Crick base pairing. 
For example, the complement of the nucleic acid sequence 
5'CCATG3' is 5'CATGG3'. 
The term “vector” refers to a nucleic acid molecule, usually 

double-stranded DNA, which may have inserted into it 
another nucleic acid molecule (the insert nucleic acid mol 
ecule) such as, but not limited to, a cDNA molecule. The 
vector is used to transport the insert nucleic acid molecule 
into a suitable host cell. A vector that includes the necessary 
elements that permit transcribing and translating the insert 
nucleic acid molecule into a polypeptide is called an expres 
sion vector. The insert nucleic acid molecule may be derived 
from the host cell, or may be derived from a different cell or 
organism. Once in the host cell, the vector can replicate inde 
pendently of, or coincidental with, the host chromosomal 
DNA, and several copies of the vector and its inserted nucleic 
acid molecule may be generated. 
The term “functional fragment' when used in reference to 

a CAN-1 polypeptide refers to a fragment that is a portion of 
the full-length CAN-1 polypeptide, provided that the portion 
has a biological activity that is characteristic of the corre 
sponding full-length polypeptide. 
The term “functional fragment' when used in reference to 

a STG polypeptide refers to a fragment that is a portion of the 
full-length STG polypeptide, provided that the portion has a 
biological activity that is characteristic of the corresponding 
full-length polypeptide. 
The term “functional fragment' when used in reference to 

a SEEK-1 polypeptide refers to a fragment that is a portion of 
the full-length SEEK-1 polypeptide, provided that the portion 
has a biological activity that is characteristic of the corre 
sponding full-length polypeptide. 
The term “antibody' encompasses a whole antibody, or a 

fragment thereof, for example a F(ab)2, Fab, Fv, VH or VK 
fragment, a single-chain antibody, a multimeric monospecific 
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8 
antibody or fragment thereof, or a bi- or multispecific anti 
body or fragment thereof. Anantibody according to the inven 
tion may be a polyclonal or, especially, a monoclonal anti 
body. The antibody may belong to any immunoglobulin class, 
and may be for example an IgG, for example IgG1, IgG2. 
IgG3, IgG4, IgE, IgM or IgA antibody. It may be of animal, 
for example mammalian origin, and may be for example a 
murine, rat or human antibody. Alternatively, the antibody 
may be a chimeric antibody. The term chimeric antibody is 
used hereinto mean any antibody containing portions derived 
from different animal species. Particular non-limiting 
examples include those antibodies having a variable region 
derived from a murine or other antibody constant region, and 
those antibodies in which one or more CDR sequences and 
optionally one or more variable region framework amino 
acids are derived from a murine or other antibody and the 
remaining portions of the variable and the constant regions 
are derived from a human immunoglobulin. 
The term “sample when used in connection with the meth 

ods of the invention for diagnosing or predicting the Suscep 
tibility to psoriasis in an individual, means any biological 
fluid, cell, tissue, organ or portion thereof, that includes, or 
potentially includes, a CAN-1, STG or SEEK-1 nucleic acid 
molecule or polypeptide. The term includes samples present 
in an individual as well as samples obtained or derived from 
an individual. For example, a sample can be a histologic 
section of a specimen obtained by biopsy, or cells that are 
placed in or adapted to tissue culture. A sample can be a 
subcellular fraction or extract, or a purified or crude nucleic 
acid or polypeptide preparation. 
The term “binding partner when used in reference to 

CAN-1, STG or SEEK-1 polypeptides, means a composition, 
such as a macromolecule, that selectively binds a CAN-1, 
STG or SEEK-1 polypeptide, or fragment thereof. For 
example, a binding partner can be a monoclonal or polyclonal 
antibody that selectively binds with high affinity to a CAN-1, 
STG or SEEK-1 polypeptide, without substantial cross-reac 
tivity with other polypeptides that are unrelated to CAN-1, 
STG or SEEK-1 polypeptides. The affinity of a binding part 
ner that selectively binds to a CAN-1, STG or SEEK-1 
polypeptide is generally greater than about 10M, and more 
usually greater than about 10M. High affinity interactions 
are preferred, and are generally greater than about 10M to 
10.M. Representative examples of binding partners include 
polyclonal or monoclonal antibodies, peptides, polynucle 
otides, nucleic acids, nucleic acid derivatives, steroids or 
steroid analogues, Small organic molecules, identified, for 
example, by affinity Screening of a small molecule library. 

In one aspect, the present invention provides isolated 
cDNA molecules that encode a CAN-1 polypeptide. An 
exemplary CAN-1 clNA of the invention is set forth in SEQ 
ID NO:1, and encodes the CAN-1 polypeptide set forth in 
SEQ ID NO:2. The CAN-1 polypeptide of SEQID NO:3 is 
the mature form of the CAN-1 polypeptide of SEQID NO:2 
and lacks an amino terminal signal sequence. Thus, for 
example, the present invention encompasses isolated cDNA 
molecules that encode a CAN-1 polypeptide that is at least 
80% identical, at least 90% identical, at least 95% identical or 
at least 99% identical to a CAN-1 polypeptide consisting of a 
nucleic acid sequence set forth in SEQID NO:2 or SEQ ID 
NO:3. 
The present invention also encompasses isolated cDNA 

molecules, that encode a CAN-1 polypeptide, and that are at 
least 70% (such as at least 80%, at least 90%, at least 95% or 
at least 99%) identical to the nucleic acid molecule of SEQID 
NO:1. The present invention also encompasses isolated 
cDNA molecules that hybridize underconditions of 2xSSC at 
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55° C. for 30 minutes to the complement of the cDNA mol 
ecule set forth in SEQID NO:1. Some isolated cDNA mol 
ecules of this aspect of the invention hybridize under condi 
tions of 1 xSSC at 55° C. for 30 minutes to the complement of 
the cDNA molecule set forth in SEQID NO:1. Some isolated 
cDNA molecules of this aspect of the invention hybridize 
under conditions of 0.2XSSC at 55° C. for 30 minutes to the 
complement of the cDNA molecule set forth in SEQIDNO:1. 

In another aspect, the present invention provides isolated 
nucleic acid molecules that are at least 70% identical (such as 
at least 80%, at least 90%, at least 95% or at least 99% 
identical) to the portion of the CAN-1 cDNA of SEQID NO:1 
extending from nucleotide 1 through nucleotide 551 of SEQ 
ID NO:1, or to the complement of the foregoing portion of the 
cDNA of SEQID NO:1. 

In one aspect, the present invention provides isolated 
cDNA molecules that encode a CAN-1 polypeptide that is the 
same length as the CAN-1 polypeptide consisting of the 
amino acid sequence of SEQID NO:2; wherein the encoded 
CAN-1 polypeptide is at least 70% identical to the CAN-1 
polypeptide consisting of the amino acid sequence set forth in 
SEQID NO:2, and wherein the second nucleic acid residue of 
the codon that encodes the amino acid at position 83 of the 
CAN-1 polypeptide is T. Some cDNA molecules of this 
aspect of the invention are the same length as the cDNA 
molecule set forth in SEQID NO:1. Some cDNA molecules 
of this aspect of the invention encode a CAN-1 polypeptide 
that has an amino acid sequence that is identical to the amino 
acid sequence set forth in SEQID NO:2 except that the amino 
acid proline at position 83 of the CAN-1 polypeptide is leu 
cine. An exemplary cDNA molecule of this aspect of the 
invention has a nucleic acid sequence that is identical to the 
nucleic acid sequence set forth in SEQID NO:1, except that 
the nucleic acid residue at position 311 of SEQID NO:1 is T. 

In another aspect, the present invention provides isolated 
cDNA molecules that encode a CAN-1 polypeptide and are at 
least 70% identical (such as at least 80% identical, at least 
90% identical, at least 95% identical or at least 99% identical) 
to the CAN-1 cDNA sequence set forth in SEQID NO:1, and 
comprise athymine (T) residue at position 311. Some isolated 
cDNA molecules of this aspect of the invention consist of a 
nucleic acid sequence that is completely identical to the 
CAN-1 cDNA sequence set forth in SEQ ID NO:1, except 
that the nucleic acid sequence of the cDNA molecule includes 
a thymine (T) residue at position 311. Some isolated cDNA 
molecules of this aspect of the invention hybridize to the 
complement of the CAN-1 cDNA sequence set forth in SEQ 
ID NO:1 under conditions of 2XSSC at 55° C. for 30 minutes. 
Some isolated cDNA molecules of this aspect of the invention 
hybridize to the complement of the CAN-1 clNA sequence 
set forth in SEQID NO:1 under conditions of 1 xSSC at 55° C. 
for 30 minutes. Some isolated cDNA molecules of this aspect 
of the invention hybridize to the complement of the CAN-1 
cDNA sequence set forth in SEQID NO:1 under conditions 
of 0.2XSSC at 55° C. for 30 minutes. 

In another aspect, the present invention provides isolated 
genomic DNA molecules that: (a) encode a CAN-1 polypep 
tide; (b) comprise a nucleic acid sequence that is at least 70% 
identical (such as at least 80% identical, at least 90% identi 
cal, at least 95% identical or at least 99% identical) to the 
CAN-1 genomic DNA sequence set forth in SEQID NO:4: 
and (c) comprise at least one of the single nucleotide poly 
morphisms set forth in Table 1 herein. Some isolated genomic 
DNA molecules of this aspect of the invention comprise a 
nucleic acid sequence that is completely identical to the 
CAN-1 genomic DNA sequence set forth in SEQID NO:4, 
except that the nucleic acid sequence of the genomic DNA 
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molecule includes at least one of the single nucleotide poly 
morphisms set forth in Table 1 herein. Some isolated genomic 
DNA molecules of this aspect of the invention hybridize to 
the complement of the CAN-1 genomic DNA sequence set 
forthin SEQIDNO:4 underconditions of 2xSSC at 55° C. for 
30 minutes. Some isolated genomic DNA molecules of this 
aspect of the invention hybridize to the complement of the 
CAN-1 genomic DNA sequence set forth in SEQ ID NO:4 
under conditions of 1 xSSC at 55° C. for 30 minutes. Some 
isolated genomic DNA molecules of this aspect of the inven 
tion hybridize to the complement of the CAN-1 genomic 
DNA sequence set forth in SEQID NO:4 under conditions of 
0.2XSSC at 55° C. for 30 minutes. The exons in the CAN-1 
gene consisting of the sequence set forth in SEQID NO.4 are 
located at the following positions: nucleic acid residue 1485 
through nucleic acid residue 1539, and nucleic acid residue 
2206 through nucleic acid residue 2561. 

In another aspect, the present invention provides isolated 
genomic DNA molecules that encode a CAN-1 polypeptide, 
and that are less than 38 kilobases long. Thus, for example, 
the present invention encompasses isolated genomic DNA 
molecules that: (a) encode a CAN-1 polypeptide that is at 
least 80% identical, at least 90% identical, at least 95% iden 
tical or at least 99% identical to a CAN-1 polypeptide con 
sisting of a nucleic acid sequence set forth in SEQID NO:2 or 
SEQID NO:3; and (b) are less than 38 kilobases long. Again 
by way of example, the present invention encompasses iso 
lated genomic DNA molecules that: (a) encode a CAN-1 
polypeptide; (b) are less than 38 kilobases long; and (c) 
hybridize to the complement of the nucleic acid molecule of 
SEQ ID NO:1 under conditions of 2xSSC at 55° C. for 30 
minutes. Some isolated genomic DNA molecules of this 
aspect of the invention hybridize under conditions of 1 xSSC 
at 55° C. for 30 minutes to the complement of the cDNA 
molecule set forth in SEQID NO:1. Some isolated genomic 
DNA molecules of this aspect of the invention hybridize 
under conditions of 0.2XSSC at 55° C. for 30 minutes to the 
complement of the cDNA molecule set forthin SEQIDNO:1. 

In another aspect, the present invention provides isolated 
oligonucleotides of between 10 base pairs and 100 base pairs 
that hybridize at 110° C. below their melting temperature 
(Tm) to the CAN-1 cDNA of SEQID NO:1, or to the CAN-1 
genomic DNA of SEQIDNO:4, or to the complement of SEQ 
ID NO:1 or SEQ ID NO:4. In a related aspect, the present 
invention provides isolated oligonucleotides of between 10 
base pairs and 100 base pairs that are at least 90% identical to 
any 10 base pair portion of the CAN-1 cDNA of SEQ ID 
NO:1 (such as to any 10 base pair portion of the portion of 
SEQ ID NO:1 extending from nucleotide 1 through nucle 
otide 551), or to any 10 base pair portion of the CAN-1 
genomic DNA of SEQID NO:4, or to the complement of any 
10 base pair portion of SEQID NO:1 or SEQID NO:4. 

In another aspect, the present invention provides isolated 
nucleic acid molecules (such as genomic DNA molecules and 
cDNA molecules) that hybridize under conditions of 2xSSC 
at 55° C. for 30 minutes to the complement of the cDNA 
molecule set forth in SEQID NO:5, provided that the isolated 
nucleic acid molecule is not agenomic DNA molecule greater 
than 43 kilobases long. The cDNA molecule set forth in SEQ 
ID NO:5 encodes the STG protein having the amino acid 
sequence set forth in SEQ ID NO:6. Some isolated nucleic 
acid molecules of this aspect of the invention hybridize under 
conditions of 1 xSSC at 55° C. for 30 minutes to the comple 
ment of the cDNA molecule set forth in SEQID NO:5. Some 
isolated nucleic acid molecules of this aspect of the invention 
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hybridize under conditions of 0.2xSSC at 55° C. for 30 min 
utes to the complement of the cDNA molecule set forth in 
SEQID NO:5. 

In one aspect, the present invention provides isolated 
cDNA molecules that each: (a) encode an STG polypeptide 
that is the same length as the STG polypeptide consisting of 
the amino acid sequence of SEQ ID NO:6, wherein the 
encoded STG polypeptide is at least 70% identical (such as at 
least 80% identical, at least 90% identical, at least 95% iden 
tical or at least 99% identical) to the STG polypeptide con 
sisting of the amino acid sequence set forth in SEQID NO:6; 
and (b) include at least one of the following single nucleotide 
polymorphisms: the first nucleic acid residue of the forty 
eighth codon is A: the second nucleic acid residue of the 
eighty first codon is C; the first nucleic acid residue of the 
eighty third codon is C; the third nucleic acid residue of the 
one hundred and sixty fourth codon is T; the first nucleic acid 
residue of the one hundred and sixty fifth codon is A; and the 
third nucleic acid residue of the three hundredth codon is C. 
Some cDNA molecules of this aspect of the invention are the 
same length as the cDNA molecule set forth in SEQID NO:5. 
The present invention also provides isolated cDNA mol 

ecules that encode an STG protein and have the same nucleic 
acid sequence as the cDNA molecule set forth in SEQ ID 
NO:5, except that each cDNA molecule includes at least one 
of the following single nucleotide polymorphisms: the 
nucleic acid residue at position 142 is A: the nucleic acid 
residue at position 242 is C; the nucleic acid residue at posi 
tion 247 is C; the nucleic acid residue at position 492 is T; the 
nucleic acid residue at position 493 is A: the nucleic acid 
residue at position 900 is C. 
The present invention also provides isolated cDNA mol 

ecules that encode an STG protein that is at least 70% iden 
tical (such as at least 80% identical, at least 90% identical, at 
least 95% identical or at least 99% identical) to the STG 
polypeptide consisting of the amino acid sequence set forth in 
SEQID NO:6, except that the STG protein sequence includes 
at least one of the following amino acid polymorphisms: the 
amino acid at position 48 is arginine; the amino acid at posi 
tion 81 is alanine; the amino acid at position 83 is proline; and 
the amino acid at position 165 is lysine. Some isolated nucleic 
acid molecules of this aspect of the invention hybridize under 
conditions of 2xSSC at 55° C. for 30 minutes to the comple 
ment of the cDNA molecule set forth in SEQID NO:5. Some 
isolated nucleic acid molecules of this aspect of the invention 
hybridize under conditions of 1 xSSC at 55° C. for 30 minutes 
to the complement of the cDNA molecule set forth in SEQID 
NO:5. Some isolated nucleic acid molecules of this aspect of 
the invention hybridize under conditions of 0.2xSSC at 55° C. 
for 30 minutes to the complement of the cDNA molecule set 
forth in SEQID NO:5. 

In another aspect, the present invention provides isolated 
genomic DNA molecules that: (a) encode an STG polypep 
tide; (b) comprise a nucleic acid sequence that is at least 70% 
identical (such as at least 80% identical, at least 90% identi 
cal, at least 95% identical or at least 99% identical) to the STG 
genomic DNA sequence set forth in SEQ ID NO:7; and (c) 
comprise at least one of the single nucleotide polymorphisms 
set forth in Table 2 herein. Some isolated genomic DNA 
molecules of this aspect of the invention comprise a nucleic 
acid sequence that is completely identical to the STG 
genomic DNA sequence set forth in SEQ ID NO:7, except 
that the nucleic acid sequence of the genomic DNA molecule 
includes at least one of the single nucleotide polymorphisms 
set forth in Table 2 herein. Some isolated genomic DNA 
molecules of this aspect of the invention hybridize to the 
complement of the STG genomic DNA sequence set forth in 

5 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

12 
SEQ ID NO:7 under conditions of 2xSSC at 55° C. for 30 
minutes. Some isolated genomic DNA molecules of this 
aspect of the invention hybridize to the complement of the 
STG genomic DNA sequence set forth in SEQID NO:7 under 
conditions of 1 xSSC at 55° C. for 30 minutes. Some isolated 
genomic DNA molecules of this aspect of the invention 
hybridize to the complement of the STG genomic DNA 
sequence set forth in SEQID NO:7 under conditions of 0.2x 
SSC at 55° C. for 30 minutes. The exons in the STG gene 
consisting of the sequence set forth in SEQ ID NO:7 are 
located at the following positions: nucleic acid residue 765 
through nucleic acid residue 831, and nucleic acid residue 
1029 through nucleic acid residue 1283. 

In another aspect, the present invention provides isolated 
oligonucleotides of between 10 base pairs and 100 base pairs 
that hybridize at 10°C. below their melting temperature (Tm) 
to the STG cDNA of SEQID NO:5, or to the STG genomic 
clone set forth in SEQID NO:7, or to the complement of the 
STG cDNA of SEQ ID NO:5, or to the complement of the 
STG genomic clone of SEQID NO:7. 

Hybridization can be conducted, for example, by utilizing 
the technique of hybridizing labeled nucleic acid probes to 
nucleic acid molecules immobilized on nitrocellulose filters 
or nylon membranes. An exemplary hybridization protocol is 
set forth in Example 19 herein. For example, utilizing the 
exemplary hybridization protocol set forth in Example 19, 
nucleic acid molecules of the invention, that hybridize under 
conditions of 2xSSC at 55° C. for 30 minutes to the comple 
ment of the nucleic acid molecule consisting of the nucleic 
acid sequence set forth in SEQID NO:1, can be identified by 
immobilizing the nucleic molecule to a nylon membrane (or 
nitrocellulose filter). The membrane is incubated in aqueous 
Solution in the presence of the probe nucleic acid molecule 
(such as the complement of the nucleic acid molecule con 
sisting of the nucleic acid sequence set forth in SEQID NO:1) 
under low stringency conditions (such as 6xSSC at 50° C. for 
12 hours). The membrane is then washed under conditions of 
2xSSC at 55° C. for 30 minutes. In this example, an isolated 
nucleic acid molecule of the invention will remain hybridized 
to the immobilized target molecule under these wash condi 
tions of 2XSSC at 55° C. for 30 minutes. 
The nucleic acid molecules of the invention can be isolated 

by using a variety of cloning techniques known to those of 
ordinary skill in the art. Thus, for example, all, or portions of 
the CAN-1 cDNA of SEQID NO:1 can be used as a hybrid 
ization probe to Screen a genomic or cDNA library, such as a 
human skin cDNA library. The technique of hybridizing 
radiolabelled nucleic acid probes to nucleic acids immobi 
lized on nitrocellulose filters or nylon membranes can be used 
to screen the genomic or cDNA library. Exemplary hybrid 
ization and wash conditions are: hybridization at 65° C. in 
5.0xSSC, 0.5% sodium dodecyl sulfate, for 12 hours; wash 
ing (three washes of twenty minutes each at 55° C.) in 2.0x 
SSC, 1% (w/v) sodium dodecyl sulfate. 

Again, by way of example, nucleic acid molecules of this 
aspect of the invention can be isolated by the polymerase 
chain reaction (PCR) described in The Polymerase Chain 
Reaction (K. B. Mullis et al., eds. 1994), incorporated herein 
by reference. Gobinda et al (PCRMethods Applic. 2:318-22 
1993), incorporated herein by reference, disclose “restric 

tion-site PCR as a direct method which uses universal prim 
ers to retrieve unknown sequence adjacent to a known locus. 
First, genomic DNA is amplified in the presence of a linker 
primer, that is homologous to a linker sequence ligated to the 
ends of the genomic DNA fragments, and in the presence of a 
primer specific to the known region. The amplified sequences 
are subjected to a second round of PCR with the same linker 



US 7,622,278 B2 
13 

primer and another specific primer internal to the first one. 
Products of each round of PCR are transcribed with an appro 
priate RNA polymerase and sequenced using reverse tran 
Scriptase. 

Further, by way of example, inverse PCR permits acquisi 
tion of unknown sequences starting with primers based on a 
known region (Triglia T. et al., Nucleic Acids Res 16:8186 
1988, incorporated herein by reference). The method uses 
several restriction enzymes to generate a suitable fragment in 
the known region of a gene. The fragment is then circularized 
by intramolecular ligation and used as a PCR template. Diver 
gent primers are designed from the known region. 
By way of example, the nucleic acid molecules of the 

invention are useful as hybridization probes in diagnostic 
procedures (such as diagnosing the presence of psoriasis, or 
the propensity to develop psoriasis). The particular applica 
tion and degree of desired specificity will be one consider 
ation well known to those skilled in the art in selecting a 
probe. Untranslated region sequences are useful regions to 
construct probes since there is little evolutionary pressure to 
conserve non-coding domains. 

Hybridization probes can be produced recombinantly or 
chemically synthesized using methods well known in the art. 
Additionally, hybridization probes can be labeled with a vari 
ety of detectable labels including, for example, radioisotopes, 
fluorescent tags, reporter enzymes, biotin and other ligands. 
Such detectable labels can additionally be coupled with, for 
example, calorimetric or photometric indicator Substrate for 
spectrophotometric detection. Methods for labeling and 
detecting Such probes are well known in the art and can be 
found described in, for example, Sambrook et al., Supra, and 
Ausubel et al., Supra. 

In another aspect, the present invention is directed to regu 
latory nucleic acid sequences that are operably linked to a 
CAN-1 gene, an STG gene, or to a SEEK-1 gene. The term 
“regulatory nucleic acid sequence” refers to nucleic acid 
sequences located upstream, within, or downstream of a cod 
ing sequence, and which influence the transcription, RNA 
processing or stability, or translation of the associated coding 
sequence. Regulatory sequences include, but are not limited 
to, enhancers, promoters, translation leader sequences, 
introns, and polyadenylation signal sequences. 

“Promoter refers to a DNA sequence involved in control 
ling the expression of a coding sequence or functional RNA. 
In general, a coding sequence is located 3' to a promoter 
sequence. The term “promoter includes a minimal promoter 
that is a short DNA sequence comprised of a TATA-box and 
other sequences that serve to specify the site of transcription 
initiation, to which other regulatory elements may be added 
for control of expression. “Promoter” also refers to a nucleic 
acid sequence that includes a minimal promoter plus other 
regulatory elements that are capable of controlling the expres 
sion of a coding sequence or functional RNA. This type of 
promoter sequence typically consists of proximal and more 
distal upstream elements, the latter elements often referred to 
as enhancers. Accordingly, an "enhancer is a DNA sequence 
which can stimulate promoter activity and may be an innate 
element of the promoter or a heterologous element inserted to 
enhance the level or tissue-specificity of a promoter. Promot 
ers may be derived in their entirety from a native gene, or be 
composed of different elements derived from different pro 
moters found in nature, or even comprise synthetic DNA 
segments. It is understood by those skilled in the art that 
different promoters may direct the expression of a gene in 
different tissues or cell types, or at different stages of devel 
opment, or in response to different environmental conditions. 
Promoters which cause a gene to be expressed in most cell 
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types at most times are commonly referred to as “constitutive 
promoters'. It is further recognized that since in most cases 
the exact boundaries of regulatory sequences have not been 
completely defined, DNA fragments of different lengths may 
have identical promoter activity. 

In another aspect, the invention provides vectors that com 
prise a nucleic acid molecule of the invention. Some vectors 
of the invention include a nucleic acid molecule that encodes 
a CAN-1 polypeptide that is at least 80% identical, at least 
90% identical, at least 95% identical or at least 99% identical, 
to a CAN-1 polypeptide consisting of a nucleic acid sequence 
set forth in SEQID NO:2 or SEQID NO:3. 
Some vectors of the invention include a nucleic acid mol 

ecule that encodes a CAN-1 polypeptide, and that is at least 
70% (such as at least 80%, at least 90%, at least 95% or at least 
99%) identical to the nucleic acid molecule of SEQID NO:1. 
Some vectors of the invention include a nucleic acid molecule 
that encodes a CAN-1 polypeptide, and that hybridizes under 
conditions of 2xSSC at 55° C. for 30 minutes to the comple 
ment of the cDNA molecule set forth in SEQID NO:1. Some 
vectors of the invention include a nucleic acid molecule that 
encodes a CAN-1 polypeptide, and that hybridizes under 
conditions of 1 xSSC at 55° C. for 30 minutes to the comple 
ment of the cDNA molecule set forth in SEQID NO:1. Some 
vectors of the invention include a nucleic acid molecule that 
encodes a CAN-1 polypeptide, and that hybridizes under 
conditions of 0.2xSSC at 55° C. for 30 minutes to the comple 
ment of the cDNA molecule set forth in SEQID NO:1. 
Some vectors of the invention include a nucleic acid mol 

ecule that encodes an STG polypeptide, and that is at least 
70% (such as at least 80%, at least 90%, at least 95% or at least 
99%) identical to the nucleic acid molecule of SEQID NO:5. 
Some vectors of the invention include a nucleic acid molecule 
that encodes an STG polypeptide, and that hybridizes under 
conditions of 2xSSC at 55° C. for 30 minutes to the comple 
ment of the cDNA molecule set forth in SEQID NO:5. Some 
vectors of the invention include a nucleic acid molecule that 
encodes an STG polypeptide, and that hybridizes under con 
ditions of 1 xSSC at 55° C. for 30 minutes to the complement 
of the cDNA molecule set forth in SEQ ID NO: 5. Some 
vectors of the invention include a nucleic acid molecule that 
encodes an STG polypeptide, and that hybridizes under con 
ditions of 0.2xSSC at 55° C. for 30 minutes to the comple 
ment of the cDNA molecule set forth in SEQID NO:5. 
The vectors are constructed using conventional techniques 

well known to those skilled in the art. The choice of vector is 
dependent, for example, upon the method that would be used 
to transform the host cells and the desired selection markers. 
The skilled artisan is well aware of the genetic elements that 
can be included on the vector in order to successfully trans 
form, select and propagate host cells containing the vector. 
For example, a vector may also include any other necessary 
regulatory sequences such as terminators (Guerineau et al., 
Mol. Gen. Genet. 226:141-144 1991; Proudfoot, Cell 
64:671-674-1991; Sanfacon et al., Genes & Dev. 5:141-149 
1991: Mogenet al., Plant Cell 2:1261-12721990: Munroe 
et al., Gene 91:151-158 (1990: Ballas et al., Nucleic Acids 
Res. 17:7891-7903 1989; Joshi et al., Nucleic Acid Res. 
15:9627-9639 (1987); nuclear localization signals (Kal 
deron et al., Cell 39:499-509 1984: Lassner et al., Plant 
Mol. Biol. 17:229-234 (1991); introns (Luehrsen & Walbot, 
Mol. Gen. Genet., 225:81-93 (1991) and the like, operably 
linked to the nucleotide sequence encoding the transactivator 
and/or the toxic product. It may also be beneficial to include 
5' leader sequences. Such leader sequences can act to enhance 
translation. Translational leaders are known in the art and 
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include Picornavirus leaders, for example, Encephalomyo 
carditis leader (Elroy-Stein et al., Proc. Natl. Acad. Sci. USA 
86:6126-6130 1989). 

In another aspect, the present invention is directed to iso 
lated CAN-1, SEEK-1 and STG polypeptides. The polypep 
tides of the present invention can be isolated, for example, by 
incorporating a nucleic acid molecule encoding the polypep 
tide into an expression vector, introducing the expression 
vector into a host cell and expressing the nucleic acid mol 
ecule to yield polypeptide. The polypeptide can then be puri 
fied by art-recognized means. When a crude polypeptide 
extract is initially prepared, it may be desirable to include one 
or more protease inhibitors in the extract. Representative 
examples of protease inhibitors include: serine protease 
inhibitors (such as phenylmethylsulfonyl fluoride (PMSF), 
benzamide, benzamidine HCl, e-Amino-n-caproic acid and 
aprotinin (Trasylol); cysteine protease inhibitors, such as 
Sodium p-hydroxymercuribenzoate; competitive protease 
inhibitors, such as antipain and leupeptin; covalent protease 
inhibitors, such as iodoacetate and N-ethylmaleimide; aspar 
tate (acidic) protease inhibitors, such as pepstatin and diaz 
oacetylnorleucine methyl ester (DAN); metalloprotease 
inhibitors, such as EGTA (ethylene glycol bis(B-aminoethyl 
ether) N.N.N',N'-tetraacetic acid, and the chelator 1.10 
phenanthroline. 

Fusion polypeptides may also be engineered to improve 
characteristics of the inventive polypeptides. For instance, a 
region of additional amino acids, particularly charged amino 
acids, may be added to the N-terminus of the polypeptide to 
improve stability and persistence during purification from a 
host cell, or during Subsequent storage and handling. Such 
regions may be removed prior to final preparation of the 
polypeptide. The addition of peptide moieties to facilitate 
handling of polypeptides are familiar and routine techniques 
in the art. For example, a hexa-histidine peptide. Such as the 
tag provided in a pCE vector (Qiagen, Inc., Chatsworth, 
Calif.), among others, many of which are commercially avail 
able, can be used to facilitate purification of inventive fusion 
polypeptides. Gentzetal. (Proc. Natl. Acad. Sci. USA 86:821, 
1989) also discloses the use of another peptide tag, “HA'. 
which corresponds to an epitope derived from the influenza 
hemagglutinin polypeptide (Wilson, Cell 37:767, 1984). 

Thus, any of the above mentioned fusion polypeptides can 
be engineered using the polynucleotides or the polypeptides 
of the present invention. 

Moreover, polypeptides of the invention, including frag 
ments, and specifically epitopes, can be combined with parts 
of the constant domain of immunoglobulins (IgG), resulting 
in fusion polypeptides. This class of fusion polypeptide usu 
ally facilitate purification and show an increased half-life in 
vivo. One reported example, describes chimeric polypeptides 
consisting of the first two domains of the human CD4 
polypeptide and various domains of the constant regions of 
the heavy or light chains of mammalian immunoglobulins 
(EPA 394,827; Traunecker et al., Nature 331:84, 1988). 
Fusion polypeptides having disulfide-linked dimeric struc 
tures (due to the IgG) can also be more efficient in binding and 
neutralizing other molecules, than the monomeric Secreted 
polypeptide or polypeptide fragment alone (Fountoulakis et 
al., J. Biochem. 270:3958, 1995). 

Similarly, EPA 0464533 (Canadian counterpart 2045869) 
discloses fusion polypeptides comprising various portions of 
a constant region of immunoglobulin molecules together with 
anotherhuman polypeptide or part thereof. In many cases, the 
Fc part in a fusion polypeptide is beneficial in therapy and 
diagnosis, and thus can resultin, for example, improved phar 
mocokinetic properties (EPA 0232262). Alternatively, delet 
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ing the Fc part after the fusion polypeptide has been 
expressed, detected, and purified, would be desired. For 
example, the Fc portion may hinder therapy and diagnosis if 
the fusion polypeptide is used as an antigen for immuniza 
tions. In drug discovery, for example, human polypeptides, 
such as hIL-5, have been fused with Fc portions for the 
purpose of high-throughput screening assays to identify 
antagonists of hL-5 (see, Bennett et al., J. Molecular Recog 
inition 8:52, 1995: Johanson et al., J. Biol. Chem. 270:9459, 
1995). 

In another aspect, the present invention provides nucleic 
acid and amino acid polymorphisms of the CAN-1, SEEK-1 
and STG nucleic acid molecules and polypeptides of the 
invention. By way of example, nucleic acid polymorphisms 
of the invention can be identified by using a CAN-1, SEEK-1 
or STG cDNA as a probe to screen a mammalian genomic 
library to identify polymorphic CAN-1, SEEK-1 and/or STG 
genes. Exemplary nucleic acid polymorphisms of the inven 
tion are set forth in Tables 1, 2 and 3 herein. 

In another aspect, the present invention is directed to anti 
bodies that bind specifically to polypeptides of the invention, 
and/or to fragments thereof. By way of representative 
example, antigen useful for raising antibodies can be pre 
pared in the following manner. A nucleic acid molecule (Such 
as a cDNA molecule) encoding a CAN-1, SEEK-1 or STG 
polypeptide is cloned into a plasmid vector, Such as a Blue 
Script plasmid (available from Stratagene, Inc., La Jolla, 
Calif.). The recombinant vector is then introduced into an E. 
coli strain (such as E. coli XL 1-Blue, also available from 
Stratagene, Inc.) and the polypeptide encoded by the nucleic 
acid molecule is expressed in E. coli and then purified. For 
example, E. coli XL1-Blue harboring a Bluescript vector 
including a cDNA molecule of interest is grown overnight at 
37°C. in LB medium containing 100 lug ampicillin/ml. A 50 
ul aliquot of the overnight culture is used to inoculate 5 ml of 
fresh LB medium containing amplicillin, and the culture 
grown at 37°C. with vigorous agitation to Asoo 0.5 before 
induction with 1 mMIPTG. After an additional two hours of 
growth, the suspension is centrifuged (1000xg, 15 min, 4 
C.), the media removed, and the pelleted cells resuspended in 
1 ml of cold buffer that preferably contains 1 mM EDTA and 
one or more polypeptidease inhibitors. Such as those 
described herein in connection with the purification of the 
isolated polypeptides of the present invention. The cells can 
be disrupted by sonication with a microprobe. The chilled 
Sonicate is cleared by centrifugation and the expressed, 
recombinant polypeptide purified from the Supernatant by 
art-recognized polypeptide purification techniques, such as 
those described herein. 

Inventive polypeptides can also be prepared using peptide 
synthesis methods that are well known in the art. The syn 
thetic polypeptides can then be used to prepare antibodies. 
Direct peptide synthesis using Solid-phase techniques (Stew 
art et al., Solid-Phase Peptide Synthesis, W H Freeman Co. 
San Francisco Calif. (1969); Merrifield, J. Am. Chem. Soc. 
85:2149-2154 (1963) is an alternative to recombinant or chi 
meric peptide production. Automated synthesis may be 
achieved, for example, using Applied Biosystems 431 A Pep 
tide Synthesizer (Foster City, Calif.) in accordance with the 
instructions provided by the manufacturer. Additionally the 
polypeptide sequences of the present invention or any frag 
ment thereof may be mutated during direct synthesis and, if 
desired, combined using chemical methods with other amino 
acid sequences. The polypeptides used to induce specific 
antibodies may have an amino acid sequence consisting of at 
least five amino acids and preferably at least 10amino acids. 
Short stretches of amino acid sequence may be attached with 
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those of another polypeptide, and the chimeric polypeptide 
used for antibody production. Alternatively, the polypeptide 
may be of Sufficient length to contain an entire domain for 
antibody recognition. 

Representative examples of art-recognized techniques for 
purifying, or partially purifying, polypeptides from biologi 
cal material are exclusion chromatography, ion-exchange 
chromatography, hydrophobic interaction chromatography, 
reversed-phase chromatography and immobilized metal 
affinity chromatography. 

Hydrophobic interaction chromatography and reversed 
phase chromatography are two separation methods based on 
the interactions between the hydrophobic moieties of a 
sample and an insoluble, immobilized hydrophobic group 
present on the chromatography matrix. In hydrophobic inter 
action chromatography the matrix is hydrophilic and is Sub 
stituted with short-chain phenyl or octyl nonpolar groups. 
The mobile phase is usually an aqueous salt Solution. In 
reversed phase chromatography the matrix is silica that has 
been Substituted with longer n-alkyl chains, usually Cs (octyl 
silyl) or Cs (octadecylsilyl). The matrix is less polar than the 
mobile phase. The mobile phase is usually a mixture of water 
and a less polar organic modifier. 

Separations on hydrophobic interaction chromatography 
matrices are usually done in aqueous salt solutions, which 
generally are nondenaturing conditions. Samples are loaded 
onto the matrix in a high-salt buffer and elution is by a 
descending salt gradient. Separations on reversed-phase 
media are usually done in mixtures of aqueous and organic 
Solvents, which are often denaturing conditions. In the case of 
polypeptide and/or peptide purification, hydrophobic interac 
tion chromatography depends on surface hydrophobic groups 
and is carried out under conditions which maintain the integ 
rity of the polypeptide molecule. Reversed-phase chromatog 
raphy depends on the native hydrophobicity of the polypep 
tide and is carried out under conditions which expose nearly 
all hydrophobic groups to the matrix, i.e., denaturing condi 
tions. 

Ion-exchange chromatography is designed specifically for 
the separation of ionic or ionizable compounds. The station 
ary phase (column matrix material) carries ionizable func 
tional groups, fixed by chemical bonding to the stationary 
phase. These fixed charges carry a counterion of opposite 
sign. This counterion is not fixed and can be displaced. Ion 
exchange chromatography is named on the basis of the sign of 
the displaceable charges. Thus, in anion ion-exchange chro 
matography the fixed charges are positive and in cation ion 
exchange chromatography the fixed charges are negative. 

Retention of a molecule on an ion-exchange chromatogra 
phy column involves an electrostatic interaction between the 
fixed charges and those of the molecule, binding involves 
replacement of the nonfixed ions by the molecule. Elution, in 
turn, involves displacement of the molecule from the fixed 
charges by a new counterion with a greater affinity for the 
fixed charges than the molecule, and which then becomes the 
new, nonfixed ion. 
The ability of counterions (salts) to displace molecules 

bound to fixed charges is a function of the difference in 
affinities between the fixed charges and the nonfixed charges 
of both the molecule and the salt. Affinities in turn are affected 
by several variables, including the magnitude of the net 
charge of the molecule and the concentration and type of salt 
used for displacement. 

Solid-phase packings used in ion-exchange chromatogra 
phy include cellulose, dextrans, agarose, and polystyrene. 
The exchange groups used include DEAE (diethylaminoet 
hyl), a weak base, that will have a net positive charge when 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

18 
ionized and will therefore bind and exchange anions; and CM 
(carboxymethyl), a weak acid, with a negative charge when 
ionized that will bind and exchange cations. Another form of 
weak anion exchanger contains the PEI (polyethyleneimine) 
functional group. This material, most usually found on thin 
layer sheets, is useful for binding polypeptides at pH values 
above their pl. The polystyrene matrix can be obtained with 
quaternary ammonium functional groups for strong base 
anion exchange or with Sulfonic acid functional groups for 
strong acid cation exchange. Intermediate and weak ion-ex 
change materials are also available. Ion-exchange chroma 
tography need not be performed using a column, and can be 
performed as batch ion-exchange chromatography with the 
slurry of the stationary phase in a vessel Such as a beaker. 

Gel filtration is performed using porous beads as the chro 
matographic Support. A column constructed from Such beads 
will have two measurable liquid volumes, the external vol 
ume, consisting of the liquid between the beads, and the 
internal Volume, consisting of the liquid within the pores of 
the beads. Large molecules will equilibrate only with the 
external volume while small molecules will equilibrate with 
both the external and internal volumes. A mixture of mol 
ecules (such as polypeptides) is applied in a discrete Volume 
or Zone at the top of a gel filtration column and allowed to 
percolate through the column. The large molecules are 
excluded from the internal volume and therefore emerge first 
from the column while the smaller molecules, which can 
access the internal Volume, emerge later. The Volume of a 
conventional matrix used for polypeptide purification is typi 
cally 30 to 100 times the volume of the sample to be fraction 
ated. The absorbance of the column effluent can be continu 
ously monitoredata desired wavelength using a flow monitor. 
A technique that is often applied to the purification of 

polypeptides is High Performance Liquid Chromatography 
(HPLC). HPLC is an advancement in both the operational 
theory and fabrication of traditional chromatographic sys 
tems. HPLC systems for the separation of biological macro 
molecules vary from the traditional column chromatographic 
systems in three ways: (1) the column packing materials are 
of much greater mechanical strength, (2) the particle size of 
the column packing materials has been decreased 5- to 
10-fold to enhance adsorption-desorption kinetics and dimin 
ish bandspreading, and (3) the columns are operated at 10-60 
times higher mobile-phase Velocity. Thus, by way of non 
limiting example, HPLC can utilize exclusion chromatogra 
phy, ion-exchange chromatography, hydrophobic interaction 
chromatography, reversed-phase chromatography and immo 
bilized metal affinity chromatography. Art-recognized tech 
niques for the purification of polypeptides and peptides are 
set forth in Methods in Enzymology, Vol. 182, Guide to 
Polypeptide Purification, Murray P. Deutscher, ed (1990). 
Methods for preparing monoclonal and polyclonal anti 

bodies are well known to those of ordinary skill in the art and 
are set forth, for example, in chapters five and six of Antibod 
ies A Laboratory Manual, E. Harlow and D. Lane, Cold 
Spring Harbor Laboratory (1988). For example, antibodies 
according to the invention may be prepared by conventional 
immunization and recombinant DNA techniques. Thus, for 
example polyclonal antibodies may be obtained from the sera 
of animals immunised with a CAN-1, SEEK-1 or STG pro 
tein or fragment thereof. Any suitable host, for example 
BALB/c mice where it is desired to obtain amouse polyclonal 
antibody, may be injected with the immunogen, the serum 
collected and the antibody recovered therefrom. Monoclonal 
antibodies may be obtained from hybridomas derived form 
the spleen cells of an animal immunised as just discussed and 
fused to an appropriate “immortal B-tumour cell. In each 
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instance, the antibody may be recovered from either the 
serum or the hybridoma by making use of standard purifica 
tion and or concentration techniques, for example by chro 
matography, using for example Protein A or by other affinity 
chromatography employing a protein of the invention or frag 
ment thereof. 

Once a cell line, for example a hybridoma, expressing an 
antibody according to the invention has been obtained it is 
possible to clone therefrom the cDNA and to identify the 
variable region genes encoding the desired antibody, includ 
ing the sequences encoding the CDRS. From here, other chi 
meric antibodies according to the invention may be obtained 
by preparing one or more replicable expression vectors con 
taining at least the DNA sequence encoding the variable 
domain of the antibody heavy or light chain and optionally 
other DNA sequences encoding remaining portions of the 
heavy and/or light chains as desired, and transforming an 
appropriate cell line, e.g., a non-producing myeloma cell line, 
such as a mouse NSO line, in which production of the anti 
body will occur. In order to obtain efficient transcription and 
translation, the DNA sequence in each vector should include 
appropriate regulatory sequences, particularly a promoter 
and leader sequence operably linked to the variable domain 
sequence. Particular methods for producing antibodies in this 
way are generally well known and routinely used. For 
example, basic molecular biology procedures are described 
by Maniatis et al (Molecular Cloning, Cold Spring Harbor 
Laboratory, New York, 1989); DNA sequencing can be per 
formed as described in Sanger et al (PNAS 74:5463, (1977)) 
and the Amersham International plc sequencing handbook; 
and site directed mutagenesis can be carried out according to 
the method of Kramer et al (Nucl. Acids Res. 12: 9441, 
(1984)) and the Anglian Biotechnology Ltd. handbook. Addi 
tionally, there are numerous publications, including patent 
specifications, detailing techniques suitable for the prepara 
tion of antibodies by manipulation of DNA, creation of 
expression vectors and transformation of appropriate cells, 
for example as reviewed by Mountain A and Adair, J R in 
Biotechnology and Genetic Engineering Reviews ed. 
Tombs, MP, 10, Chapter 1, 1992, Intercept, Andover, UK 
and in International Patent Specification No. WO91/09967. 

Antibody production includes not only the stimulation of 
an immune response by injection into animals, but also analo 
gous processes such as the production of synthetic antibodies, 
the screening of recombinant immunoglobulin libraries for 
specific-binding molecules (Orlandi et al., Proc. Natl. Acad. 
Sci. USA 86:3833, 1989, or Huse et al. Science 256:1275, 
1989), or the in vitro stimulation of lymphocyte populations. 

Current technology (Winter and Milstein, Nature 349:293, 
1991) provides for a number of highly specific binding 
reagents based on the principles of antibody formation. These 
techniques may be adapted to produce molecules which spe 
cifically bind to the inventive polypeptides or fragments 
thereof. Antibodies or other appropriate molecules generated 
against a specific immunogenic peptide fragment or polypep 
tide can be used in Western analysis, enzyme-linked immun 
osorbent assays (ELISA) or similar tests to establish the pres 
ence of or to quantitate amounts of any one the inventive 
polypeptides in normal, diseased, or therapeutically treated 
cells or tissues. Variations on any procedure known in the art 
for the measurement of polypeptides can be used in the prac 
tice of the instant invention. Such procedures include but are 
not limited to competitive and non-competitive assay systems 
using techniques such as radioimmunoassays, ELISA (en 
Zyme linked immunoabsorbent assay), sandwich immunoas 
says, agglutination assays, complement fixation assays, 
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immunoradiometric assays, fluorescent immunoassays, 
polypeptide A immunoassays, immunoelectrophoresis 
assays and the like. 

In another aspect, the present invention provides methods 
of diagnosing or predicting the Susceptibility to psoriasis of 
an individual, the methods each comprising the steps of: (a) 
obtaining a sample from an individual; (b) determining an 
expression level of at least one polypeptide chosen from the 
group consisting of CAN-1, STG and SEEK-1 in the sample: 
and (c) diagnosing or predicting the Susceptibility of the 
individual to psoriasis based on the presence or amount of the 
polypeptide. In some embodiments of the method of this 
aspect of the invention, step (b) comprises determining an 
expression level of a CAN-1 polypeptide in said sample, 
wherein the CAN-1 polypeptide is at least 70% (such as at 
least 80%, at least 90%, at least 95% or at least 99%) identical 
to the CAN-1 polypeptide of either SEQID NO:2 or SEQID 
NO:3. In some embodiments of the method of this aspect of 
the invention, step (b) comprises determining an expression 
level of an STG polypeptide in said sample, wherein the STG 
polypeptide is at least 70% (such as at least 80%, at least 90%, 
at least 95% or at least 99%) identical to the STG polypeptide 
of SEQID NO:6. In some embodiments of the method of this 
aspect of the invention, step (b) comprises determining an 
expression level of a SEEK-1 polypeptide in said sample, 
wherein the SEEK-1 polypeptide is at least 70% (such as at 
least 80%, at least 90%, at least 95% or at least 99%) identical 
to the SEEK-1 polypeptide of SEQID NO:9. 

Thus, in one embodiment, an individual is diagnosed as 
being susceptible to, or suffering from, psoriasis by virtue of 
a level of CAN-1, SEEK-1 and/or STG that is at least two-fold 
higher than a control level measured in a population of indi 
viduals who are not susceptible to psoriasis, and/or who do 
not suffer from psoriasis. 
The methods of this aspect of the invention are applicable 

for use with a variety of different types of samples isolated or 
obtained from an individual. For example, tissue samples 
and/or cell samples can be used. A tissue or cell sample can be 
obtained, for example, by biopsy or Surgery. As described 
below, and depending on the format of the method, the tissue 
can be used whole or subjected to various methods known in 
the art to disassociate the sample into Smaller pieces, cell 
aggregates or individual cells. Additionally, when combined 
with amplification methods such as polymerase chain reac 
tion (PCR), a single skin cell sample is sufficient for use in 
diagnostic assays of the invention which employ nucleic acid 
hybridization detection methods. Similarly, when measuring 
polypeptide levels or activity levels, amplification of the sig 
nal with enzymatic coupling or photometric enhancement can 
be employed using only a few or a small number of cells. 
Whole tissue obtained from a skin biopsy or surgery is one 

example of a skin cell sample. Whole tissue skin samples can 
be assayed employing any of the formats described below. 
For example, the skin tissue sample can be mounted and 
hybridized in situ with a nucleic acid probe of the present 
invention. Similar histological formats employing polypep 
tide detection methods and in situ activity assays also can be 
used to detect polypeptides of the invention in whole skin 
tissue cell samples. Polypeptide detection methods include, 
for example, staining with antibodies specific for a target 
polypeptide (e.g., CAN-1) and activity assays which result in 
the deposition of a polypeptide end product at the site of 
enzyme activity in the sample. Such histological methods as 
well as others are well knownto those skilled in the art and are 
applicable for use in the diagnostic methods of the invention 
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using whole tissue as the source of the sample. Methods for 
preparing and mounting the samples are similarly well known 
in the art. 

Individual keratinocyte cells and cell aggregates from an 
individual having, or Suspected of having, psoriasis is another 
example of a skin cell sample which can be analyzed for 
increased or decreased expression of CAN-1, SEEK-1 or 
STG polypeptide or activity. The cells can be grown in culture 
and analyzed in situ using procedures Such as those described 
above. The expression level can be determined by, for 
example, binding agents specific for CAN-1, SEEK-1 or STG 
polypeptides, or by hybridization to a probespecific to at least 
15 contiguous nucleotides of a nucleic acid molecule encod 
ing a CAN-1, SEEK-1 or STG polypeptide. Other methods 
for measuring the expression level of the inventive polypep 
tides or polynucleotides in whole cell Samples are known in 
the art and are similarly applicable in any of the diagnostic 
formats described below. 
The sample obtained from an individual also can be ana 

lyzed for increased or decreased expression of CAN-1, 
SEEK-1 and/or STG by lysing the cell and measuring the 
expression levels of CAN-1, SEEK-1 or STG polypeptide or 
nucleic acid molecule in the lysate, a fractionated portion 
thereof, or a purified component thereof using any of diag 
nostic formats described below. For example, if a hybridiza 
tion format is used, RNA from one or more of the inventive 
polynucleotides can be amplified directly from the lysate 
using PCR, or other amplification procedures well known in 
the art such as RT-PCR, 5' or 3' RACE to directly measure the 
expression levels of CAN-1, SEEK-1 or STG. RNA also can 
be isolated and probed directly such as by solution hybrid 
ization or indirectly by hybridization to immobilized RNA. 
Similarly, when determining the expression level of the 
polypeptides of the invention using polypeptide detection or 
enzyme activity formats, lysates can be assayed directly, or 
they can be further fractionated to enrich for the inventive 
polypeptides and their corresponding activities. Numerous 
other methods applicable for use with various cell fractions 
are well known to those skilled in the art and can accordingly 
be used in the methods of the invention. 

The sample (such as a skin Sample) can be obtained directly 
from the individual or, alternatively, it can be obtained from 
other sources for testing. Similarly, the sample can be tested 
when it is freshly isolated or it can be tested following short or 
prolonged periods of cryopreservation without Substantial 
loss in accuracy or sensitivity. If the sample is to be tested 
following an indeterminate period of time, it can be obtained 
and then cryopreserved, or stored at 4°C. for short periods of 
time, for example. An advantage of the diagnostic methods of 
the invention is that they do not require histological analysis 
of the sample. As such, the sample can be initially disaggre 
gated, lysed, fractionated or purified and the active compo 
nent stored for later diagnosis. 
The diagnostic methods of the invention are applicable for 

use with a variety of different types of samples other than skin 
cell samples. For example, intracellular nucleic acid mol 
ecules and polypeptides of the invention may leak into the 
extracellular space when a psoriatic condition causes a dis 
ruption of the normal skin architecture. Therefore, the diag 
nostic methods of the invention are applicable with fluid 
samples collected from an individual having, or Suspected of 
having psoriasis. 

Fluid samples which can be measured for CAN-1, SEEK-1 
or STG expression levels include, for example, blood, serum, 
lymph, urine and semen. Other bodily fluids are known to 
those skilled in the art and are similarly applicable for use as 
a sample in the diagnostic methods of the invention. One 
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advantage of analyzing fluid samples is that they are readily 
obtainable, in Sufficient quantity, without invasive procedures 
as required by biopsy and Surgery. Analysis of fluid samples 
Such as blood, serum and urine will generally be in the diag 
nostic formats described above and below which measure 
CAN-1, SEEK-1 and/or STG polypeptide levels or activity. 
As the inventive polypeptides are circulating in bodily fluids, 
the methods will be similar to those which measure expres 
sion levels from cell lysates, fractionated portions thereof or 
purified components. 

Psoriasis can be diagnosed, predicted or prognosed by 
measuring the expression levels of the nucleic acid molecules 
and polypeptides of the present invention in a tissue or cell 
sample, circulating fluid, or other bodily fluid obtained from 
the individual. As described above, expression levels can be 
measured by a variety methods known in the art. For example, 
the expression level of a nucleic acid of the invention can be 
determined by measuring the amount of an RNA or polypep 
tide of the invention in a sample from the individual. Alter 
natively, the expression level of the inventive polypeptides 
can be determined by measuring the amount of enzyme activ 
ity in the sample, the amount of activity being indicative of the 
expression level of the inventive polynucleotide. 

Given the teachings and guidance provided herein, the 
choice of measuring nucleic acid (Such as RNA), polypeptide 
or activity will be that of the user. Considerations such as the 
sample type, availability and amount will also influence 
selection of a particular diagnostic format. For example, if the 
sample is a kaeratinocyte cell sample and there is only a small 
amount available, then diagnostic formats which measure the 
amount of RNA by, for example, PCR amplification, can be 
an appropriate choice for determining the expression level of 
a nucleic acid molecule of the invention. Alternatively, if the 
sample is a blood sample and the user is analyzing numerous 
different samples simultaneously, such as in a clinical setting, 
thena multiSample format, such as an Enzyme LinkedImmu 
noabsorbent Assay (ELISA), which measures the amount of 
polypeptide can be an appropriate choice for determining the 
expression level of a polypeptide of the invention. Addition 
ally, nucleic acid molecules of the invention released into 
bodily fluids from psoriatic skin cells can also be analyzed by, 
for example, PCR or RT-PCR. Those skilled in the art will 
know, or can determine which format is amenable for a par 
ticular application and which methods or modifications 
known within the art are compatible with a particular type of 
format. 

Hybridization methods are applicable for measuring the 
amount of RNA as an indicator of expression levels. There are 
numerous methods well known in the art for detecting nucleic 
acid molecules by specific or selective hybridization with a 
complementary probe. Such methods include both solution 
hybridization procedures and Solid-phase hybridization pro 
cedures where the probe or sample is immobilized to a solid 
Support. Descriptions for Such methods can be found in, for 
example, Sambrook et al., Supra, and in Ausubel et al., Supra. 
Specific examples of such methods include PCR and other 
amplification methods such as RT-PCR, 5' or 3' RACE, 
RNase protection, RNA blot, dot blot or other membrane 
based technologies, dipstick, pin, ELISA or two-dimensional 
arrays immobilized onto chips as a Solid Support. These meth 
ods can be performed using either qualitative or quantitative 
measurements, all of which are well knownto those skilled in 
the art. 
PCR or RT-PCR can be used with isolated RNA or crude 

cell lysate preparations. As described previously, PCR is 
advantageous when there is little starting material. A further 
description of PCR methods can be found in, for example, 
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Dieffenbach, C. W., and Dveksler, G. S., PCR Primer: A 
Laboratory Manual, Cold Spring Harbor Press, Plainsview, 
N.Y. (1995). Multi sample formats such as an ELISA or 
two-dimensional array offer the advantage of analyzing 
numerous, different samples in a single assay. A particular 
example of a two-dimensional array used in a hybridization 
format is described further below in the Examples. In con 
trast, Solid-phase dip Stick-based methods offer the advantage 
of being able to rapidly analyze a patient's fluid sample and 
obtain an immediate result. 

Polynucleotide probes useful for measuring the expression 
level of the nucleic acid molecules of the invention by hybrid 
ization include, for example, all of the inventive nucleic acid 
molecules described herein. 

Briefly, for detection by hybridization, one or more poly 
nucleotide probes having detectable labels are added to a cell, 
tissue or fluid sample obtained from an individual under 
conditions which allow annealing of the probe to RNA. Such 
conditions are well known in the art for both solution and 
solid phase hybridization procedures. Moreover, optimiza 
tion of hybridization conditions can be performed, if desired, 
by hybridization of an aliquot of the sample at different tem 
peratures, durations and in different buffer conditions. Such 
procedures are routine and well known to those skilled. Fol 
lowing annealing, the sample is washed and the signal is 
measured and compared with a suitable control or standard 
value. The magnitude of the hybridization signal is directly 
proportional to the expression levels of the polynucleotide of 
the invention for which the probe was specific. 
A Suitable control for comparison can be, for example, the 

expression level of a nucleic acid molecule of the invention 
from a skin cell or a fluid sample obtained from a normal 
individual. The control sample for comparison can be mea 
Sured simultaneously with one or more test samples or, alter 
natively, expression levels can be established for a particular 
type of sample and standardized to internal or external param 
eters such as polypeptide or polynucleotide content, cell num 
ber or mass of tissue. Such standardized control samples can 
then be directly compared with results obtained from the test 
sample. An increase (such as, by way of non-limiting 
example, an increase of two-fold or more) of expression 
levels of a nucleic acid molecule of the invention indicates the 
presence psoriasis in the tested individual. 
The diagnostic procedures described above and below 

using the inventive nucleic acid molecule and polypeptide 
probes can additionally be used in conjunction with other 
psoriasis markers, for simultaneous or independent corrobo 
ration of a sample. Those skilled in the art will know which 
markers are applicable for use in conjunction with a nucleic 
acid molecule or polypeptide of the invention to delineate 
more specific diagnostic information Such as that described 
above. 

Therefore, in one aspect, the invention provides a method 
of diagnosing or predicting the Susceptibility of a psoriatic 
condition in an individual Suspected of having psoriasis 
where the expression level of a nucleic acid molecule of the 
invention is determined by measuring the amount of its 
respective RNA. The amount of CAN-1, STG or SEEK-1 
RNA can be determined by hybridization with a polynucle 
otide probe of at least 10 nucleotides in length. 
The invention additionally provides a method of diagnos 

ing or predicting the Susceptibility of a psoriatic condition in 
an individual Suspected of having psoriasis where the expres 
sion level of an inventive polypeptide is determined by mea 
Suring the amount of polypeptide. The method comprises 
contacting a cell or tissue sample, or lysate thereof, or frac 
tionated Sample thereof, from an individual suspected of hav 
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ing psoriasis with a binding agent selective for one of the 
inventive polypeptides, and determining the amount of selec 
tive binding of the agent. The fractionated sample can be, for 
example, a cell lysate or lipid membranes and the binding 
agent can be an antibody or a non-hydrolyzable Substrate 
analog depending upon which inventive polypeptide is being 
assayed. For example, when the assay is directed to CAN-1 
the fraction can be lipid membranes and the selective binding 
agent can be an antibody. Alternatively, when the assayed 
polypeptide is CAN-1, the fractionated sample can be a cell 
lysate and the binding agent can be an antibody or non 
hydrolyzable Substrate analog. 

Essentially all modes of affinity binding assays are appli 
cable for use in determining the amount of a polypeptide of 
the invention in a sample. Such methods are rapid, efficient 
and sensitive. Moreover, affinity binding methods are simple 
and can be adjusted to be performed in a variety of clinical 
settings and under conditions to Suit a variety of particular 
needs. Affinity binding assays which are known and can be 
used in the methods of the invention include both soluble and 
Solid phase formats. A specific, representative, example of a 
soluble phase affinity binding assay is immunoprecipitation 
using an antibody selective for CAN-1. Solid phase formats 
are advantageous for the methods of the invention since they 
are rapid and can be performed more easily on multiple dif 
ferent samples simultaneously without losing sensitivity or 
accuracy. Moreover, Solid phase affinity binding assays are 
further amenable to high throughput screening and automa 
tion. 

Specific examples of Solid phase affinity binding assays 
include immunoaffinity binding assays such as an ELISA and 
radioimmune assay (RIA). Other solid phase affinity binding 
assays are known to those skilled in the art and are applicable 
to the methods of the invention. Although affinity binding 
assays are generally formatted for use with an antibody that is 
selective for the analyte or ligand of interest, essentially any 
binding agent can be alternatively substituted for selectively 
binding the antibody. Such binding agents include, for 
example, steroids, steroid derivatives, macromolecules Such 
as polypeptides, peptides, nucleic acids, lipids and Sugars as 
well as Small molecule compounds. Methods are known in 
the art for identifying such molecules which bind selectively 
to a particular analyte or ligand and include, for example, 
combinatorial libraries. Thus, for a molecule other than an 
antibody to be used in an affinity binding assay, all that is 
necessary is for the binding agent to exhibit selective binding 
activity for the inventive polypeptide. 

Various modes of affinity binding formats are similarly 
known which can be used in the diagnostic methods of the 
invention. For the purpose of illustration, particular embodi 
ments of such affinity binding assays will be described further 
in reference to immunoaffinity binding assays. The various 
modes of affinity binding assays, such as immunoaffinity 
binding assays, include for example, Solid phase ELISA and 
RIA as well as modifications thereof. Such modifications 
thereof include, for example, capture assays and Sandwich 
assays as well as the use of either mode in combination with 
a competition assay format. The choice of which mode or 
format of immunoaffinity binding assay to use will depend on 
the intent of the user. Such methods can be found described in 
common laboratory manuals such as Harlow and Lane. Using 
Antibodies: A Laboratory Manual, Cold Spring Harbor Labo 
ratory Press, New York (1999). 
As with the hybridization methods described previously, 

the diagnostic formats employing affinity binding can be used 
in conjunction with a variety of detection labels and systems 
known in the art to quantitate amounts of a polypeptide of the 
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invention in the analyzed sample. Detection systems include 
the detection of bound polypeptide of the invention by both 
direct and indirect means. Direct detection methods include 
labeling of an antibody or binding agent that binds specifi 
cally to a polypeptide of the invention. Indirect detection 
systems include, for example, the use of labeled secondary 
antibodies and binding agents. 

Secondary antibodies, labels and detection systems are 
well known in the art and can be obtained commercially or by 
techniques well known in the art. The detectable labels and 
systems employed with a binding agent that is specific to a 
polypeptide of the invention should not impair binding of the 
agent to its cognate inventive polypeptide. Moreover, mul 
tiple antibody and label systems can be employed for detect 
ing bound antigen/antibody complexes of the invention to 
enhance the sensitivity of the binding assay if desired. 
As with the hybridization formats described previously, 

detectable labels can be essentially any label that can be 
quantitated or measured by analytical methods. Such labels 
include, for example, enzymes, radioisotopes, fluorochromes 
as well as chemi- and bioluminescent compounds. Specific 
examples of enzyme labels include horseradish peroxidase 
(HRP), alkaline phosphatase (AP), B-galactosidase, urease 
and luciferase. 
A horseradish-peroxidase detection system can be used, 

for example, with the chromogenic substrate tetramethylben 
Zidine (TMB), which yields a soluble product in the presence 
of hydrogen peroxide that is detectable by measuring absor 
bance at 450 mm. An alkaline phosphatase detection system 
can be used with the chromogenic Substrate p-nitrophenyl 
phosphate, for example, which yields a soluble product 
readily detectable by measuring absorbance at 405 nm. Simi 
larly, a B-galactosidase detection system can be used with the 
chromogenic Substrate o-nitrophenyl-B-D-galactopyrano 
side (ONPG), which yields a soluble product detectable by 
measuring absorbance at 410 nm, or a urease detection sys 
tem can be used with a Substrate such as urea-bromocresol 
purple (Sigma Immunochemicals, St. Louis, Mo.). Luciferin 
is the substrate compound for luciferase which emits light 
following ATP-dependent oxidation. 

Fluorochrome detection labels are rendered detectable 
through the emission of light of ultraviolet or visible wave 
length after excitation by light or another energy source. 
DAPI, fluorescein, Hoechst 33258, R-phycocyanin, B-phy 
coerythrin, R-phycoerythrin, rhodamine, Texas red and lissa 
mine are specific examples of fluorochrome detection labels 
that can be utilized in the affinity binding formats of the 
invention. Particularly useful fluorochromes include fluores 
cein and rhodamine. 

Chemiluminescent as well as bioluminescent detection 
labels are convenient for sensitive, non-radioactive detection 
of the inventive polynucleotides and polypeptides and can be 
obtained commercially from various sources such as Amer 
sham LifeSciences, Inc. (Arlington Heights, Ill.). 

Radioisotopes can alternatively be used as detectable 
labels for use in the binding assays of the invention. Iodine 
125 is a specific example of a radioisotope useful for a detect 
able label. 

Signals from detectable labels can be analyzed, for 
example, using a spectrophotometer to detect color from a 
chromogenic Substrate; a fluorometer to detect fluorescence 
in the presence of light of a certain wavelength; or a radiation 
counter to detect radiation, Such as a gamma counter for 
detection of iodine-125. For detection of an enzyme-linked 
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tometer such as an EMAX Microplate Reader (Molecular 
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Devices, Menlo Park, Calif.) in accordance with the manu 
facturer's instructions. If desired, the assays of the invention 
can be automated or performed robotically, and the signal 
from multiple samples can be detected simultaneously. 
The diagnostic formats of the present invention can be 

forward, reverse or simultaneous as described in U.S. Pat. No. 
4,376,110 and No. 4,778,751. Separation steps for the various 
assay formats described herein, including the removal of 
unbound secondary antibody, can be performed by methods 
known in the art (Harlow and Lane, Supra). For example, 
washing with a suitable buffer can be followed by filtration, 
aspiration, vacuum or magnetic separation as well as by cen 
trifugation. 

In yet another aspect, the present invention provides meth 
ods for identifying a binding partner of a CAN-1, STG or 
SEEK-1 polypeptide, the methods comprising the steps of (a) 
contacting a CAN-1, STG or SEEK-1 polypeptide with a 
binding partner (such as a monoclonal or polyclonal anti 
body); and (b) determining whether the binding partner 
affects a biological activity of the polypeptide. 
The methods of this aspect of the invention may include 

contacting a sample containing the CAN-1, STG or SEEK-1 
polypeptide, and an appropriate Substrate, with a test com 
pound under conditions that allow product formation from the 
Substrate, and measuring the amount of the product formation 
from the substrate. A decrease in the amount of product 
formation from the polypeptide substrate in the presence of 
the test compound compared to the absence of the test com 
pound indicates that the compound has inhibitory activity 
towards the inventive polypeptide activity. Similarly, com 
pounds that increase the activity of a CAN-1, STG or SEEK-1 
polypeptide also can be identified. A test compound added to 
a sample containing a CAN-1, STG or SEEK-1 polypeptide 
and an appropriate Substrate which increases the amount of 
productor rate of product formation or chemical modification 
of the substrate, compared to the absence of the test com 
pound, indicates that the compound increases the activity of 
the polypeptide. Therefore, in one aspect, the invention pro 
vides a method of identifying compounds that modulate the 
activity of the polypeptides of the present invention. The 
polypeptide-containing sample used for Such a method can be 
serum, skin tissue, a keratinocyte cell population or a recom 
binant cell population expressing the inventive polypeptide. 
The methods for determining the activity of a CAN-1, 

SEEK-1 or STG polypeptide in a sample described above can 
also be adapted for Screening test compounds to determine 
their ability to inhibit or increase the enzymatic and/or bio 
logical activity of an inventive polypeptide. In Such cases, a 
test compound is added to a reaction system and the effect of 
the test compound on production of product is observed. 
Those compounds which inhibit the product formation or rate 
of product formation are considered as potential antagonists 
of the inventive polypeptides and further as potential thera 
peutic agents for treatment of psoriasis. Similarly, those com 
pounds which increase the product or rate of product forma 
tion are considered as potential agonists of the inventive 
polypeptides and further as potential therapeutic agents for 
the treatment of psoriasis. 
A reaction system for identifying a compound that inhibits 

or enhances the activity of the inventive polypeptides can be 
performed using essentially any source of inventive polypep 
tide activity. Such sources include, for example, a skin cell 
sample, lysate or fractionated portion thereof, a bodily fluid 
Such as blood, serum or urine from an individual with pros 
iasis; a recombinant cell or soluble recombinant source, and 
an in vitro translated Source. The source of inventive polypep 
tide is combined with an appropriate substrate as described 
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above and incubated in the presence or absence of a test 
inhibitory compound. The reaction rate or extent of the usage 
of the Substrate in the presence of the test compound is com 
pared with that in the absence of the test compound. Those 
test compounds which provide inhibition of the reaction 
activity of at least about 50% are considered to be inhibitors 
of the inventive polypeptides. Similarly, those compounds 
which increase the reaction activity of two-fold or more are 
considered to be enhancers of the activity of the inventive 
polypeptides. Such inhibitors of the inventive polypeptides 
can then be subjected to further in vitro or in vivo testing to 
confirm that they inhibit the production of substrates of the 
inventive polypeptides in cellular and animal models. 

Suitable test compounds for the inhibition or enhancement 
assays can be any Substance, molecule, compound, mixture of 
molecules or compounds, or any other composition which is 
Suspected of being capable of inhibiting inventive polypep 
tide activity in vivo or in vitro. The test compounds can be 
heterocyclic organic compounds Such as steroids or steroid 
derivatives, macromolecules, such as biological polymers, 
including polypeptides, polysaccharides and nucleic acids. 
Sources of test compounds which can be screened for inhibi 
tory activity against the inventive polypeptides include, for 
example, libraries of peptides, polypeptides, DNA, RNA and 
Small organic compounds. Additionally, test compounds can 
be preselected based on a variety of criteria. For example, 
suitable test compounds for CAN-1 can be selected, for 
example, randomly and tested by the Screening methods of 
the present invention. Test compounds are administered to the 
reaction system at a concentration in the range from about 1 
nM to 1 mM. Useful test compounds such as steroids and 
steroid derivatives are lipophilic, thus allowing them to cross 
the cell membrane. In addition, routine ligand specific target 
ing methods are useful for testing compounds for inhibitory 
activity. 

Therefore, in one aspect, the invention provides methods of 
identifying a compound that inhibits or enhances the activity 
of a CAN-1, SEEK-1 or STG polypeptide where the sample 
further consists of a skin cell lysate, a recombinant cell lysate 
expressing a CAN-1, SEEK-1 and/or STG polypeptide, an in 
vitro translation lysate containing mRNA encoding CAN-1, 
SEEK-1 or STG polypeptide, a fractionated sample of a skin 
cell lysate, a fractionated sample of a recombinant cell lysate 
expressing CAN-1, SEEK-1 or STG polypeptide, a fraction 
ated sample of an in vitro translation lysate containing mRNA 
encoding a CAN-1, SEEK-1 or STG polypeptide or an iso 
lated CAN-1, SEEK-1 or STG polypeptide. The method can 
be in single or multiple sample format. 

In another aspect, the present invention provides methods 
for ameliorating the symptoms and/or progression of psoria 
sis, the methods comprising administering to an individual 
Suffering from psoriasis an inhibitory amount of a selective 
inhibitor of at least one polypeptide chosen from the group 
consisting of CAN-1, STG and SEEK-1, wherein the inhibi 
tory amount causes a reduction (such as, by way of non 
limiting example, a reduction of about 2-fold) in the amount 
and/or activity of the chosen polypeptide(s). A representative 
example of a selective inhibitoris an antisense polynucleotide 
that is complementary to all, or to a portion, of a nucleic acid 
molecule (such as an mRNA molecule) that encodes a CAN 
1, STG or SEEK-1 polypeptide. 
Such inhibitors may be produced using methods which are 

generally known in the art, and include the use of purified 
CAN-1, SEEK-1 or STG polypeptide to produce antibodies 
or to screen libraries of compounds, as described previously, 
for those which specifically bind to CAN-1, SEEK-1 or STG 
polypeptide. Lipophilic compounds able to cross the lipid 
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bilayer that makes up cell membranes are especially useful 
inhibitors for practicing the methods of the invention. 

Antibodies specific to CAN-1 can be used, for example, 
directly as an antagonist. The antibodies can be generated 
using methods that are well known in the art and include, for 
example, polyclonal, monoclonal, chimeric, humanized 
single chain, Fab fragments, and fragments produced by a Fab 
expression library. 

It is preferred that antibodies of the present invention are 
CDR-grafted antibodies. The term “CDR-grafted antibody' 
as used herein refers to an antibody molecule wherein the 
heavy and/or light chain contains one or more CDRS from a 
donorantibody (e.g., a murine monoclonal antibody) grafted 
into a heavy and/or light chain variable region framework of 
an acceptor antibody (e.g., human antibody). Construction of 
CDR-grafted antibodies is fully described in European Patent 
Application EP-A-02394.00, which publication is incorpo 
rated herein by reference. 
The earliest work on humanising monoclonal antibodies 

by CDR-grafting was carried out on monoclonal antibodies 
recognizing synthetic antigens, such as NP or NIP antigens. 
However, examples in which a mouse monoclonal antibody 
recognizing lysozyme and a rat monoclonal antibody recog 
nizing an antigen on human T-cells were humanised by CDR 
grafting have been described by Verhoeyen et al (Science, 
239: 1534-1536 (1988)), and Riechmann et al (Nature, 332: 
323-324 (1988)), respectively. 

In Riechmann et al, it was found that the transfer of the 
CDR regions alone (as defined by Kabat et al., 1987, in 
Sequences of Proteins of Immunological Interest, US Depart 
ment of Health and Human Services, NIH, USA; and Wuetal, 
J. Exp. Med., 132: 211-250 (1970)) was not sufficient to 
provide satisfactory antigen binding activity in the CDR 
grafted product. It was found that a number of framework 
residues have to be altered so that they correspond to those of 
the donor framework region. Proposed criteria for selecting 
which framework residues need to be altered are described in 
International Patent Application WO 90/07861, which publi 
cation is incorporated herein by reference. 

In another embodiment of the invention, the nucleic acid 
molecules encoding a CAN-1, SEEK-1 or STG polypeptide, 
or any fragment thereof, or antisense molecules complemen 
tary to all or part of a nucleic acid molecule encoding a 
CAN-1, SEEK-1 or STG polypeptide, are used for therapeu 
tic purposes. In one aspect, antisense molecules complemen 
tary to nucleic acid molecules encoding a CAN-1, SEEK-1 or 
STG polypeptide are used to block the transcription or trans 
lation of an mRNA homologous to the antisense molecule. 
Specifically, cells are transformed with sequences comple 
mentary to mRNA transcripts encoding a CAN-1, SEEK-1 or 
STG polypeptide. Such methods are well known in the art, 
and sense or antisense oligonucleotides or larger polynucle 
otide fragments, can be designed from various locations 
along the coding or control regions of sequences encoding the 
inventive polypeptides. Thus, antisense molecules may be 
used to modulate the activity of the inventive polypeptides, or 
to achieve regulation of gene function. 

Expression vectors derived from retroviruses, adenovirus, 
adeno-associated virus (AAV), herpes or vaccinia viruses, or 
from various bacterial plasmids can be used for delivery of 
antisense nucleotide sequences to a skin cell population. The 
viral vector selected should be able to infect the skin cells and 
be safe to the host and cause minimal cell transformation. 
Retroviral vectors and adenoviruses offer an efficient, useful, 
and well characterized means of introducing and expressing 
foreign genes efficiently in mammalian cells. These vectors 
are well known in the art and have very broad host and cell 
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type ranges, express genes stably and efficiently. Methods 
which are well known to those skilled in the art can be used to 
construct such recombinant vectors and are described in Sam 
brooketal. (Supra). Even in the absence of integration into the 
DNA, such vectors can continue to transcribe RNA molecules 
for a substantial period of time. Transient expression can last 
for a month or more with a non-replicating vector and even 
longer if appropriate replication elements are part of the vec 
tor system. 

Ribozymes, enzymatic RNA molecules, can also be used to 
catalyze the specific cleavage of mRNAs encoding CAN-1, 
SEEK-1 or STG. The mechanism of ribozyme action involves 
sequence-specific hybridization of the ribozyme molecule to 
a complementary target RNA, followed by endonucleolytic 
cleavage. Specific ribozyme cleavage sites within any poten 
tial RNA target are identified by scanning a target RNA for 
ribozyme cleavage sites which include, for example, the fol 
lowing sequences: GUA, GUU, and GUC. Once identified, 
short RNA sequences of between 10 and 20 ribonucleotides 
corresponding to the region of the target polynucleotide con 
taining the cleavage site can be evaluated for secondary struc 
tural features which can render the oligonucleotide inoper 
able. The suitability of candidate targets can also be evaluated 
by testing accessibility to hybridization with complementary 
oligonucleotides using ribonuclease protection assays. Anti 
sense molecules and ribozymes of the invention can be pre 
pared by any method known in the art for the synthesis of 
nucleic acid molecules. 

In another embodiment, the CAN-1, SEEK-1 or STG pro 
moter and regulatory regions can be used for constructing 
vectors for psoriasis therapy. The promoter and regulatory 
region can be operatively fused to a therapeutic polynucle 
otide for keratinocyte-specific expression. This method can 
include the addition of one or more enhancer elements which 
amplify expression of the heterologous therapeutic poly 
nucleotide without compromising tissue specificity. 

It is understood that modifications which do not substan 
tially affect the activity of the various embodiments of this 
invention are also included within the definition of the inven 
tion provided herein. Accordingly, the following examples 
are intended to illustrate but not limit the present invention. 

EXAMPLE1 

Identification and Characterization of CAN-1 

As part of a detailed sequence analysis of the publicly 
deposited DNA sequence surrounding the HLA Clocus on 
human chromosome 6, a novel candidate coding sequence 
(a.k.a. CAN-1) was identified based upon its chromosomal 
position relative to the psoriasis associated HLA Cw6 allele, 
and its relatively strong RNA expression level in skin. The 
CAN-1 transcript unit is located on chromosome 6 approxi 
mately 132 kilobases (kb) telomeric away from the HLA Cw6 
allele. 
A genomic DNA sequence was obtained from the publicly 

available databases (e.g. GenBank) for a cosmid clone 
(AC004195), which is located 130kb telomeric from HLA-C. 
Based on a literature report of agene (pg8) in this region being 
expressed in skin (Guillaudeux et al. PNAS 95:9494-94.99, 
1998) the entire cosmid sequence was screened for potential 
exons using Genscan (Burge, C. and Karlin, S. Prediction of 
complete gene structures in human genomic DNA. J. Mol. 
Biol. 268, 78-94, 1997). The Genscan program predicted the 
existence of three exons in the AC004195 cosmid clone insert 
DNA that were not previously described. One of the exons 
showed DNA sequence homology to six mouse IMAGE EST 
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cDNA clones that were all derived from skin. The sequence 
information from the mouse EST clones was assembled into 
one reference sequence and then compared to the human 
genomic sequence from AC004.195. This led to the identifi 
cation of two exons in the human sequence, exon one, iden 
tified by Genscan, and exon two only partially identified by 
Genscan. Using both the mouse EST sequence and human 
genomic exons as a guide, additional searching of Genbank 
dbest database revealedone partially overlapping human fetal 
heart cDNA and two additional mouse skin ESTs that 
appeared to be similar. 
To find out if these two exons identified above were 

expressed in human tissues, PCR primers were designed for 
these exons and tested for the ability to detect these exons in 
a number of human tissue sources. The predicted exons were 
detected only in cDNA prepared from human skin. 
The two exon transcription unit was designated as CAN-1. 

Using 5 RACE to extend the 5' untranslated region sequence, 
a cDNA sequence was determined and found to have 891 
nucleotides (SEQ ID NO:1). A polyadenylation signal site 
(AATAAA) is located 18 base pairs (bp) from a poly-A tail. 
The largest open reading frame identified in the CAN-1 
cDNA sequence (SEQ ID NO:1) is 408 bp (or 136 amino 
acids (SEQID NO:2)). Analysis of the predicted polypeptide 
(SEQ ID NO:2) revealed the presence of a predicted signal 
peptide (amino acids 1 to 22 of SEQID NO:2) and cleavage 
site (amino acid 22 of SEQID NO:2). This suggests that the 
entire coding sequence for CAN-1 has been identified. The 
amino acid sequence of the mature CAN-1 polypeptide (with 
out the signal peptide) is set forth in SEQID NO:3. Compari 
Son of the human and mouse amino acid sequences shows that 
they are 73% conserved. However, a BLAST computer search 
of the public databases did not reveal any significant polypep 
tide homologies between the CAN-1 polypeptide (SEQ ID 
NO:2) and any known or predicted polypeptides in Genbank. 

EXAMPLE 2 

Expression Profile of CAN-1 in Human Tissues 

To test what tissues expressed human CAN-1, PCR was 
used to examine cDNA prepared from mRNA transcripts 
isolated from thirty-two different human tissues. All tissues 
were purchased from commercial sources (Invitrogen, Carls 
bad, Calif., Clontech, Palo Alto, Calif. Biochain Hayward, 
Calif.), except for PBL (peripheral blood lymphocytes) and 
bone which were prepared in-house. The tissue sources 
assayed were: heart, Small intestine, mammary gland, spleen, 
prostate, stomach, skeletal muscle, thymus, skin, uterus, kid 
ney bone marrow, liver, colon, lung, trachea, pancreas, brain, 
salivary gland, cerebellum, thyroid, fetal brain, parotid, fetal 
liver, umbilical cord, spinal cord, ovary, placenta, PBL, adre 
nal gland, and bone. 
cDNA was prepared from 5ug of total RNA using an oligo 

dT primerand standard reverse transcription methods accord 
ing to manufacturers’ protocols. (Gibco BRL Cat No. 18089 
011, Frohman, 1985). 

15 ng/ul aliquots of each cDNA sample were subjected to 
PCR amplification using primers DMO 9299: GACTCAGC 
CCACCCCAGCTTT (SEQ ID NO:11) and IDMO 8932: 
CCGGGGTGGGTCTAGGTCT (SEQ ID NO:12). PCR 
cycling conditions were 94° C.30s, 62° C.30s, 72°C.30sec 
for 35 cycles. The resulting amplified DNA products were 
separated using gel electrophoresis and according to this 
analysis, CAN-1 is readily detected in only the normal skin 
cDNA sample, and the only other tissue showing slight 
expression was thymus. 
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EXAMPLE 3 

CAN-1 Sequence Polymorphisms 

CAN-1 polynucleotide sequences from 12 different 
humans subjects were analyzed for DNA polymorphisms that 
might affect the function of the encoded polypeptide. Twelve 
psoriatic human Subjects were analyzed, and three non-pso 
riatic controls. Numerous single nucleotide polymorphisms 
(SNPs) were found in and around the coding sequence for the 
CAN-1 polypeptide. The location and identity of the poly 
morphisms are set forth in Table 1. The locations of the 
polymorphisms are with reference to the numbering of the 
CAN-1 genomic nucleotide sequence set forth in SEQ ID 
NO:4. 

TABLE 1. 

CAN-1 single nucleotide 
polymorphism Location 

118 
365 
554 
970 
1100 
1200 
1394 
1681 
1879 
1986 
2020 
2111 
2397 
2655 
2822 
2875 

One SNP is a T at position 311 of the CAN-1 cDNA 
sequence set forth in SEQID NO:1. 

Additionally, a CAN-1 gene polymorphism was observed 
in which the nucleic acid sequence CAAG was deleted at 
positions twelve through fifteen of the CAN-1 genomic 
nucleotide sequence set forth in SEQ ID NO:4. The nucleic 
acid sequence of this deletion polymorphism is set forth in 
SEQ ID NO:10. Thus, in one aspect, the present invention 
provides isolated genomic DNA molecules that encode a 
CAN-1 polypeptide, and that are at least 70% identical (such 
as at least 80% identical, at least 90% identical, at least 95% 
identical or at least 99% identical) to the genomic DNA 
moleculeset forth in SEQIDNO:10. The exons in the CAN-1 
gene consisting of the sequence set forth in SEQID NO:10 
are located at the following positions: nucleic acid residue 
1481 through nucleic acid residue 1535, and nucleic acid 
residue 2202 through nucleic acid residue 2557. 
One or more of the SNPs described in and around the 

CAN-1 gene are likely useful for predicting either the onset of 
psoriasis, or the likely outcome following a particular thera 
peutic treatment. 

EXAMPLE 4 

Identification and Characterization of STG 

Using a large continuous sequence of DNA deposited and 
available in the public databases, the GenScan computer pro 
gram predicted the existence of a gene called U8, and later 
called STG by Oka et al. Human Mol. Genet. 8(12):2165 
2170 (1999). 
The specificity of the expression of the human STG coding 

sequence was examined by PCR analysis of cDNA samples 
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32 
prepared from mRNA transcripts isolated from thirty-six (36) 
different human tissues. The tissue sources assayed were: 
heart, Small intestine, mammary gland, spleen, prostate, 
stomach, skeletal muscle, thymus, skin, uterus, kidney, bone 
marrow, liver, colon, lung, trachea, pancreas, brain, salivary 
gland, cerebellum, thyroid, fetal brain, parotid, fetal liver, 
umbilical cord, spinal cord, ovary, placenta, PBL, adrenal 
gland, testis, adipose tissue, cartilage, fetal skin, stimulated 
PBL and bone. 

Aliquots of each cDNA tissue sample were subjected to 35 
cycles of PCR amplification using primers TCCTCTGGGC 
CTGCTCCT DMO14104) (SEQ ID NO:13) and GTC 
CGAGCTGAGGCAAGTTG DMO14030 (SEQ ID 
NO:14) and the resulting amplified DNA products separated 
using gel electrophoresis. According to this analysis, STG 
transcription products were detected in 5 out of the 36 tissues 
tested, including skin and fetal skin (data not shown). The 
level of expression observed in the skin samples was as high 
as for any of the other tissues. Further, in a panel of skin 
samples from eleven individuals, it appears that multiple indi 
viduals expressed STG in their skin. Also, and possibly most 
importantly, the STG encoding transcript was found to be 
expressed highly in a kerafinocyte sample. 

Based on the physical location of the STG coding sequence 
(near the HLA-C locus on human chromosome 6), the STG 
polypeptide is a candidate to be involved in the genetic Sus 
ceptibility towards psoriasis. Furthermore, the fact that the 
STG coding sequence is expressed in skin Samples, and par 
ticularly in keratinocytes, Suggests that the STG polypeptide 
may have a function important at the site of the psoriatic 
lesion. For these reasons in particular, STG appears to be a 
target for intervention in the psoriasis disease process. 

EXAMPLE 5 

STGSequence Polymorphisms 

STG polynucleotide sequences from nine psoriatic 
humans subjects were analyzed for DNA polymorphisms that 
might affect the function of the STG polypeptide. Numerous 
SNPs were found in and around the STG coding sequence 
(see Table 2). Some of these polymorphisms affect amino 
acids in the polypeptide product, and thus may be of func 
tional relevance. Other of the polymorphisms are located in 5' 
or 3' untranslated regions of the STG gene, and may have 
Some functional importance in the regulation of the expres 
sion of the STG polypeptide. 

TABLE 2 

SNPs discovered by sequencing in and around the STG gene. 
The location of the SNPs is with reference to the STG 
genomic DNA sequence set forth in SEQ ID NO: 7. 

STG single nucleotide 
polymorphism Location 

17 
32 
45 
116 
171 
178 
198 
238 
356 
364 
379 
393 
511 
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TABLE 2-continued 

SNPs discovered by sequencing in and around the STG gene. 
The location of the SNPs is with reference to the STG 
genomic DNA sequence set forth in SEQ ID NO: 7. 

STG single nucleotide 
polymorphism Location 

626 
665 
730 
3365 
3451 
3483 
3497 
4969 

The SNPs that occur within the open reading frame encod 
ing the STG protein product are shown in Table 3 wherein the 
location of the SNPs is with reference to the STG cDNA 
sequence set forth in SEQID NO:5. 

TABLE 3 

STG single nucleotide 
polymorphism (amino 
acid substitution shown) Location 

A (Arg) 142 
C (Ala) 242 
C (Pro) 247 
T (silent) 492 
A (Lys) 493 
C (silent) 900 

EXAMPLE 6 

Identification and Characterization of SEEK-1 

A cDNA was submitted to Genbank (Accession No. 
AB031479) which was reported to be near the HLAC gene. 
There were no significant polypeptide homologies detected 
by using the SEEK-1 deduced polypeptide sequence to search 
the public database using the BLAST program. 

The specificity of the expression of the human SEEK-1 
coding sequence was examined by PCR analysis of cDNA 
samples prepared from mRNA transcripts isolated from 
thirty-six (36) different human tissues. The tissue sources 
assayed were: heart, Small intestine, mammary gland, spleen, 
prostate, stomach, skeletal muscle, thymus, skin, uterus, kid 
ney bone marrow, liver, colon, lung, trachea, pancreas, brain, 
salivary gland, cerebellum, thyroid, fetal brain, parotid, fetal 
liver, umbilical cord, spinal cord, ovary, placenta, PBL, adre 
nal gland, testis, adipose tissue, cartilage, fetal skin, Stimu 
lated PBL and bone. Expression of the SEEK-1 transcript was 
also examined using a psoriatic tissue panel composed of 11 
patient samples from psoriatic skin lesions and uninvolved 
skin. 

Aliquots of each cDNA tissue sample were subjected to 35 
cycles of PCR amplification using primers GGAACCAG 
GATATCCTCCTGTGTDMO14027 (SEQID NO:15) and 
ACCCCAGCTCCTTAACACAGATC DMO14102 (SEQ 
ID NO:16) and the resulting amplified DNA products sepa 
rated using gel electrophoresis. According to this analysis, 
SEEK-1 cDNA was readily detected in 8 out of the 36 tissues 
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tested, including skin and fetal skin (data not shown). More 
specifically, SEEK-1 expression products were only detected 
in a Subset of the tissues tested, including skin, fetal skin, 
testis, uterus, prostate, mammary gland, ovary and colon 
(data not shown). In a panel of skin samples, it appears that 
multiple individuals express SEEK-1 in their skin. Also, the 
SEEK-1 coding sequence was found to be expressed highly in 
a keratinocyte sample. 

EXAMPLE 7 

Bacterial Expression of CAN-1, STG and SEEK-1 

This example sets forth a representative protocol for 
expressing CAN-1, STG or SEEK-1 protein. A nucleic acid 
molecule encoding a polypeptide of the present invention is 
amplified using PCR oligonucleotide primers corresponding 
to the 5' and 3' ends of DNA sequences encoding CAN-1, 
STG or SEEK-1 to synthesize polynucleotide fragments that 
encode CAN-1, STG or SEEK-1 polypeptide. The primers 
used to amplify the cDNA insert should preferably contain 
restriction sites, such as BamHI and Xbal, at the 5' end of the 
primers in order to clone the amplified product into the 
expression vector. For example, Ndel and XhoI correspond to 
the restriction enzyme sites on the bacterial expression vector 
pET-23a. (Novagen, Inc, Madison, Wis.). This plasmid vector 
encodes antibiotic resistance (Amp'), a bacterial origin of 
replication (ori), an IPTG-regulatable promoter/operator 
(P/O), a ribosome binding site (RBS), a 6-histidine tag 
(6-His), and restriction enzyme cloning sites. 
The pET-23a vector is digested with Ndel and XhoI and the 

amplified fragment is ligated into the pET-23a vector main 
taining the reading frame initiated at the bacterial RBS. The 
ligation mixture is then used to transform the E. coli strain 
BL21 (DE3)pLysS (Novagen, Inc). Transformants are identi 
fied by their ability to grow on LB plates and ampicillin 
resistant colonies are selected. Plasmid DNA is isolated and 
confirmed by restriction analysis. 

Clones containing the desired constructs are grown over 
night (O/N) in liquid culture in LB media supplemented with 
Ampicillin (100 ug/ml). The O/N culture is used to inoculate 
a large culture at a ratio of 1:20 to 1:50. The cells are grown to 
an optical density 600 nm (O.D.) of between 0.6 and 1.5. 
IPTG (Isopropyl-B-D-thiogalacto pyranoside) is then added 
to a final concentration of 0.5 mM. 

Cells are grown for an extra 2 to 4 hours at 30 to 37° C. 
Cells are then harvested by centrifugation (10 mins at 6000x 
g). The cells are then lysed by sonication using three 30 
second pulses on a Sonifer 450 (Branson Ultrasonics Corp., 
Danbury, Conn.). The cell debris is removed by centrifuga 
tion, and the Supernatant containing the polypeptide is loaded 
onto a nickel-nitrilo-tri-acetic acid (“Ni-NTA) affinity resin 
column (available from Qiagen, Inc., Chatsworth, Calif.). 
Polypeptides with a 6xHis tag bind to the Ni-NTA resin with 
high affinity and can be purified in a simple one-step proce 
dure (for details see: The QIAexpressionist, Fourth Edition 
(2000) QIAGEN, Inc., supra). 

Briefly, the supernatant is loaded onto the column in 10 
mMimidazole, the column is washed with 20 volumes of 20 
mMimidazole, and the soluble polypeptide is eluted with 250 
mMimidazole. Imidazole is removed by a final dialyzing step 
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against PBS or 50 mM sodium acetate pH 6 buffer plus 200 
mM NaCl. The purified polypeptide is stored at 4° C. or 
frozen at -80° C. 

EXAMPLE 8 

Purification of CAN-1, STG and SEEK-1 from an 
Inclusion Body 

The following method can also be used to purify a CAN-1, 
STG or SEEK-1 polypeptide expressed in E. coli when the 
polypeptide is present in the form of inclusion bodies. Unless 
otherwise specified, all of the following steps are conducted 
at 4-10° C. 
Upon completion of the production phase of the E. coli 

fermentation, the cell culture is cooled to 4-10° C. and the 
cells harvested by continuous centrifugation at 15,000 rpm 
(Heraeus Sepatech). On the basis of the expected yield of 
polypeptide per unit weight of cell paste and the amount of 
purified polypeptide required, an appropriate amount of cell 
paste, by weight, is suspended in a buffer solution containing 
100 mM Tris, 50 mM EDTA, pH 7.4. The cells are dispersed 
to a homogeneous Suspension using a high shear mixer. 

The cells are then lysed by passing the Solution through a 
microfluidizer Microfluidics, Corp. or APV Gaulin, Inc.) 
twice at 4000-6000 psi. The homogenate is then mixed with 
NaCl solution to a final concentration of 0.5 M NaCl, fol 
lowed by centrifugation at 7000xg for 15 min. The resultant 
pellet is washed again using 0.5MNaCl, 100 mM Tris, 50 mM 
EDTA, pH 7.4. 
The resulting washed inclusion bodies are solubilized with 

1.5 M guanidine hydrochloride (GuHCl) for 2-4 hours. After 
7000xg centrifugation for 15 min., the pellet is discarded and 
the polypeptide containing Supernatant is incubated at 4°C. 
overnight to allow further GuHCl extraction. 

Following high speed centrifugation (30,000xg) to remove 
insoluble particles, the GuEIC1 solubilized polypeptide is 
refolded by quickly mixing the GuHCl extract with 20 vol 
umes of buffer containing 50 mM sodium, pH 4.5, 150 mM 
NaCl, 2 mM EDTA by vigorous stirring. The refolded diluted 
polypeptide solution is kept at 4°C. without mixing for 12 
hours prior to further purification steps. 

To clarify the refolded polypeptide solution, a previously 
prepared tangential filtration unit equipped with 0.16 um 
membrane filter with appropriate Surface area (e.g., Filtron), 
equilibrated with 40 mM sodium acetate, pH 6.0 is employed. 
The filtered sample is loaded onto a cation exchange resin 
(e.g., Poros HS-50, Perseptive Biosystems). The column is 
washed with 40 mM sodium acetate, pH 6.0 and eluted with 
250 mM, 500 mM, 1000 mM, and 1500 mMNaCl in the same 
buffer, in a stepwise manner. The absorbance at 280 nm of the 
effluent is continuously monitored. Fractions are collected 
and further analyzed by SDS-PAGE. 

Fractions containing the polypeptide are then pooled and 
mixed with 4 volumes of water. The diluted sample is then 
loaded onto a previously prepared set of tandem columns of 
strong anion (Poros HQ-50, Perseptive Biosystems) and 
weak anion (Poros CM-20, Perseptive Biosystems) exchange 
resins. The columns are equilibrated with 40 mM sodium 
acetate, pH 6.0. Both columns are washed with 40 mM 
sodium acetate, pH 6.0, 200 mMNaCl. The CM-20 column is 
then eluted using a 10 column Volume linear gradient ranging 
from 0.2 M NaCl, 50 mM sodium acetate, pH 6.0 to 1.0 M 
NaCl, 50 mM sodium acetate, pH 6.5. Fractions are collected 
under constant Aso monitoring of the effluent. Fractions con 
taining the polypeptide (determined, for instance, by 16% 
SDS-PAGE) are then pooled. 
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The resultant polypeptide should exhibit greater than 95% 

purity after the above refolding and purification steps. No 
major contaminant bands should be observed from Coo 
massie blue stained 16% SDS-PAGE gel when 5ug of puri 
fied polypeptide is loaded. 

EXAMPLE 9 

Cloning and Expression of CAN-1, STG and 
SEEK-1 in a Baculovirus Expression System 

In this example the plasmid shuttle vectorpFastEac1 (Life 
Technologies Inc., Rockville, Md.) is used to insert a poly 
nucleotide into abaculovirus to express an inventive polypep 
tide. This expression vector contains the strong polyhedrin 
promoter of the Autographa Californica nuclear polyhedrosis 
virus (AcMNPV) followed by convenient restriction sites 
such as BamHI, Xbaland EcoRI. The polyadenylation site of 
the simian virus 40 (“SV40) is used for efficient polyadeny 
lation. The gene of interest is cloned into the pFastEac1 donor 
plasmid, and the recombinant plasmid is transformed into 
DH1OBac (Life Technologies, Inc.) competent cells which 
contain the bacmid with a mini-attTnT target site and the 
helper plasmid. The mini-Tm7 element on the FastEac donor 
plasmid can transpose to the mini-attTnT target site on the 
bacmid in the presence of transposition polypeptides pro 
vided by the helper plasmid. Colonies containing recombi 
nant bacmids are identified by the disruption of the laczalpha 
gene on the bacmid. High molecular weight mini-prep DNA 
is prepared from selected E. coli clones containing the recom 
binant bacmid, and this DNA is used to transfect insect cells. 
Many other baculovirus vectors can be used in place of the 

vector above, such as pac373, pVL941, and pAcIM1, as one 
skilled in the art would readily appreciate, as long as the 
construct provides appropriately located signals for transcrip 
tion, translation, Secretion and the like, including a signal 
peptide and an in-frame AUG as required. Such vectors are 
described, for instance, in Luckow et al., Virology 170:31, 
1989. 

Specifically, the cDNA sequence of a clone encoding a 
CAN-1, STG or SEEK-1 polypeptide, including the AUG 
initiation codon and the naturally associated leader sequence, 
is amplified using the PCR. If the naturally occurring signal 
sequence is used to produce a secreted polypeptide (as could 
be done with the CAN-1 polypeptide), the pFastEac1 vector 
does not need a second signal peptide. Alternatively, the vec 
tor can be modified to include abaculovirus leader sequence, 
using the standard methods described in Summers et al., “A 
Manual of Methods for Baculovirus Vectors and Insect Cell 
Culture Procedures.” Texas Agricultural Experimental Sta 
tion Bulletin No. 1555 (1987). 
The amplified PCR fragment is cloned into a TA cloning 

vector (such as “The Original TA Cloning Kit Invitrogen 
Inc., Carlsbad, Calif.). The resulting plasmid is then digested 
with the appropriate restriction enzymes and the correct frag 
ment is excised and purified from a 1% agarose gel using a 
commercially available kit (“Oiaquick Gel Extraction Kit' 
Qiagen Inc., Valencia, Calif.). 
The plasmid is digested with the corresponding restriction 

enzymes and optionally, can be dephosphorylated using calf 
intestinal phosphatase, using routine procedures known in the 
art. The DNA is then isolated from a 1% agarose gel using a 
commercially available kit (“Oiaquick Gel Extraction Kit' 
Qiagen Inc., Valencia, Calif.). 
The fragment and the dephosphorylated plasmid are 

ligated together with T4DNA ligase. E. coli HB101 or other 
suitable E. coli hosts such as XL-1 Blue (Stratagene Cloning 
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Systems, La Jolla, Calif.) cells are transformed with the liga 
tion mixture and spread on culture plates. Bacteria containing 
the plasmid are identified by digesting DNA from individual 
colonies and analyzing the digestion product by gel electro 
phoresis. The sequence of the cloned fragment is confirmed 
by DNA sequencing. 

After the recombinant pFastEac donor plasmid has been 
determined to be correct, the DNA is transformed into 
DH1OBac for transposition into the bacmid. White colonies 
contain the recombinant bacmid are selected for isolation of 
recombinant bacmid DNA. Sf9 insect cells (ATCC CRL 
1711) are then transfected with the recombinant bacmid 
DNA. Recombinant baculovirus are harvested from the cell 
culture media at 72 hours post-transfection. The baculovirus 
particles are then used for infection into Sf9 cells at a starting 
multiplicity of infection (MOI) of 5 to 10. The cells are 
incubated for 24 to 96 hours and harvested by centrifugation. 
The polypeptides in the Supernatant as well as the intracellu 
lar polypeptides are analyzed by SDS-PAGE. Microsequenc 
ing of the amino acid sequence of the amino terminus of 
purified polypeptide may be used to determine the amino 
terminal sequence of the produced polypeptide. 

EXAMPLE 10 

Expression of CAN-1, STG and SEEK-1 in 
Mammalian Cells 

The polypeptides of the present invention can be expressed 
and secreted from a mammalian cell. A typical mammalian 
expression vector contains a promoter element, which medi 
ates the initiation of transcription of mRNA, a polypeptide 
coding sequence, and signals required for the termination of 
transcription and polyadenylation of the transcript. Addi 
tional elements can include enhancers, Kozak polypeptide 
synthesis initiation sequences and intervening sequences 
flanked by donor and acceptor sites for RNA splicing. Highly 
efficient transcription can be achieved with the early and late 
promoters from SV40, the long terminal repeats (LTRs) from 
Retroviruses, e.g., RSV. HTLVI, HIVI and the early promoter 
of the cytomegalovirus (CMV). However, cellular elements 
can also be used (e.g., the human actin promoter). Expression 
vectors may also contain epitope tags or polypeptide fusions 
such as FLAG (Sigma-Aldrich Inc., St. Louis, Mo.) or 6xHis 
to aid in purification and detection of the recombinant 
polypeptide. 

Suitable expression vectors for use in practicing the present 
invention include, for example, vectors such as pSVL and 
pMSG (Pharmacia, Uppsala, Sweden), pcDNA3.1 (Invitro 
gen Inc.), pRSVcat (ATCC 37152), pSV2dhfr (ATCC 
37146), pBC12MI (ATCC 67109), pCMVSport 2.0, and 
pCMVSport 3.0. Mammalian host cells that could be used 
include, human Hela, 293, H9 and Jurkat cells, mouse 
NIH3T3 and C127 cells, Cos 1, Cos 7 and CV1, quail QC1-3 
cells, mouse L cells and Chinese hamster ovary (CHO) cells. 

Alternatively, the polypeptide can be expressed in stable 
cell lines containing the polynucleotide integrated into a 
chromosome. The polynucleotide is cloned into an expres 
sion vector with a selectable marker Such as dhfr, gpt, neo 
mycin, hygromycin allowing the selection, identification and 
isolation of the transfected cells. 
The transfected polynucleotide can also be amplified to 

express large amounts of the encoded polypeptide. The 
DHFR (dihydrofolate reductase) marker is useful in develop 
ing cell lines that carry several hundred or even several thou 
sand copies of the polynucleotide of interest. (See, e.g., Alt, et 
al., J. Biol. Chem. 253:1357, 1978; Hamlin et al., Biochem. et 
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Biophys. Acta, 1097: 107, 1990; Page et al., Biotechnology 
9:64, 1991). Another useful selection marker is the enzyme 
glutamine synthase (GS) (Murphy et al., Biochem J. 227:277, 
1991; Bebbington et al., Bio/Technology 10: 169, 1992). 
Using these markers, the mammaliancells are grown in selec 
tive medium and the cells with the highest resistance are 
selected. These cell lines contain the amplified polynucle 
otides integrated into a chromosome. Chinese hamster ovary 
(CHO) and NSO cells are often used for the production of 
polypeptides. 

Derivatives of the plasmid pSV2-dhfr (ATCC Accession 
No. 37146), the expression vectors pC4 (ATCC Accession 
No. 209646) and pC6 (ATCC Accession No. 209647) contain 
the strong promoter (LTR) of the Rous SarcomaVirus (Cullen 
et al., Molecular and Cellular Biology, 438-447, March, 
1985) plus a fragment of the CMV-enhancer (Boshart et al., 
Cell 41:521-530, 1985). Multiple cloning sites, e.g., with the 
restriction enzyme cleavage sites BamHI, Xbaland Asp718, 
facilitate the cloning of the polynucleotide of interest. The 
vectors also contain the 3' intron, the polyadenylation termi 
nation signal of the rat preproinsulin gene, and the mouse 
DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with 
appropriate restriction enzymes and then dephosphorylated 
using calf intestinal phosphatase by procedures known in the 
art. The vector is then isolated from a 1% agarose gel. 

If the naturally occurring signal sequence is used to pro 
duce the secreted polypeptide, the vector does not need to 
Supply a signal peptide. (Such as pC6 or pcDNA3.1) Alterna 
tively, if the naturally occurring signal sequence is not used, a 
vector can be used which contains a heterologous signal 
peptide. Such as the mouse Igkappa-chain leader sequence 
used in the vector pSecTag2A (Invitrogen Inc.) 
The amplified PCR fragment is cloned into a TA cloning 

vector (such as “The Original TA Cloning Kit Invitrogen 
Inc., Carlsbad, Calif.). The resulting plasmid is then digested 
with the appropriate restriction enzymes and the correct frag 
ment is excised and purified from a 1% agarose gel using a 
commercially available kit (“Oiaquick Gel Extraction Kit' 
Qiagen Inc., Valencia, Calif.). 
The plasmid is digested with the corresponding restriction 

enzymes and optionally, can be dephosphorylated using calf 
intestinal phosphatase, using routine procedures known in the 
art. The DNA is then isolated from a 1% agarose gel using a 
commercially available kit (“Oiaquick Gel Extraction Kit' 
Qiagen Inc., Valencia, Calif.). 
The fragment and the dephosphorylated plasmid are 

ligated together with T4DNA ligase. E. coli HB101 or other 
suitable E. coli hosts such as XL-1 Blue (Stratagene Cloning 
Systems, La Jolla, Calif.) cells are transformed with the liga 
tion mixture and spread on culture plates. Bacteria containing 
the plasmid are identified by digesting DNA from individual 
colonies and analyzing the digestion product by gel electro 
phoresis. The sequence of the cloned fragment is confirmed 
by DNA sequencing. 
The resulting expression vector can then be transiently 

transfected into a Suitable mammalian host, Such as CoS-1, 
HEK 293 or CHO-K1 using electroportation, lipofectin or 
DEAE-Dextran (Sigma-Aldrich Inc., St. Louis Mo.) transfec 
tion methodologies. Expressed polypeptides are then har 
Vested from the Supernatent media after incubating 3-5 days. 
Alternatively, stable transfected cells can be isolated follow 
ing 10-14 days of incubation with the appropriate antibiotic, 
such as 1 mg/ml G418. 
When pursuing polynucleotide amplification following 

transfection, Chinese hamster ovary cells lacking an active 
DHFR gene can be used for transfection. Five ug of the 
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expression plasmid pC6 is cotransfected with 0.5 lug of the 
plasmid pSVneo using lipofectin. The plasmid pSV2-neo 
contains a dominant selectable marker, the neogene from Tn5 
encoding an enzyme that confers resistance to a group of 
antibiotics including G418. The cells are seeded in alpha 
minus MEM supplemented with 1 mg/ml G418. After 2 days, 
the cells are trypsinized and seeded in hybridoma cloning 
plates (Greiner, Germany) in alpha minus MEM supple 
mented with 10, 25, or 50 ng/ml of methotrexate plus 1 mg/ml 
G418. After about 10-14 days single clones are trypsinized 
and then seeded in 6-well petri dishes or 10 ml flasks using 
different concentrations of methotrexate (50 nM, 100 nM, 
200 nM, 400 nM, 800 nM). Clones growing at the highest 
concentrations of methotrexate are then transferred to new 
6-well plates containing even higher concentrations of meth 
otrexate. The same procedure is repeated until clones are 
obtained which grow at a concentration of 100-200 uM. 
Expression of the desired product is analyzed, for instance, by 
SDS-PAGE and Western blot or by reversed phase HPLC 
analysis. 
The polypeptide can be purified from the supernatent by 

loading onto an appropriate affinity resin column. Polypep 
tides with a 6xHis tag bind to the Ni-NTA resin (available 
from Qiagen, Inc., Chatsworth, Calif.) with high affinity and 
can be purified in a simple one-step procedure. Alternatively, 
polypeptides with a FLAG epitope can be one-step purified 
using an anti-FLAG M2 monoclonal antibody agarose affin 
ity gel (Sigma-Aldrich Inc.). 

EXAMPLE 11 

Polypeptide Fusions of CAN-1, STG and SEEK-1 

The polypeptides of the present invention can be fused to 
other polypeptides. These fusion polypeptides can be used for 
a variety of applications. For example, fusion of the present 
polypeptides to His-tag, HA-tag, protein A, IgG domains, and 
maltose binding protein facilitates purification. (See EPA 
394,827; Traunecker, et al., Nature 331:84, 1988). Similarly, 
fusion to IgG-1, IgG-3, and albumin increases the half life 
time in vivo. Nuclear localization signals fused to the 
polypeptides of the present invention can target the polypep 
tide to a specific subcellular localization, while covalent het 
erodimer or homodimers can increase or decrease the activity 
of a fusion polypeptide. Fusion polypeptides can also create 
chimeric molecules having more than one function. Finally, 
fusion polypeptides can increase solubility and/or stability of 
the fused polypeptide compared to the non-fused polypep 
tide. All of the types of fusion polypeptides described above 
can be made by modifying the following protocol, which 
outlines the fusion of a polypeptide to an IgG molecule. 

Briefly, the human Fc portion of the IgG molecule can be 
PCR amplified, using primers that span the 5' and 3' ends of 
the sequence described below. These primers also should 
have convenient restriction enzyme sites that will facilitate 
cloning into an expression vector, preferably a mammalian 
expression vector. 

For example, if pC4 (Accession No. 209646) is used, the 
human Fc portion can be ligated into the BamHI cloning site. 
Note that the 3' BamHI site should be destroyed. Next, the 
vector containing the human Fc portion is re-restricted with 
BamHI, linearizing the vector, and a polynucleotide of the 
present invention, isolated by the PCR protocol described in 
Example 1, is ligated into this BamHI site. Note that the 
polynucleotide is cloned without a stop codon, otherwise a 
fusion polypeptide will not be produced. 
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If the naturally occurring signal sequence is used to pro 

duce the secreted polypeptide, pC4 does not need a second 
signal peptide. Alternatively, if the naturally occurring signal 
sequence is not used, the vector can be modified to include a 
heterologous signal sequence. (See, e.g., WO 96/34891.) 

EXAMPLE 12 

Production of Antibodies Specific to CAN-1, STG 
and SEEK-1 

The antibodies of the present invention can be prepared by 
a variety of methods. For example, cells expressing a 
polypeptide of the present invention is administered to an 
animal to induce the production of sera containing polyclonal 
antibodies. In a preferred method, a preparation of the 
secreted polypeptide is prepared and purified to render it 
Substantially free of natural contaminants. Such a preparation 
is then introduced into an animal in order to produce poly 
clonal antisera of greater specific activity. 

In the most preferred method, the antibodies of the present 
invention are monoclonal antibodies (or polypeptide binding 
fragments thereof). Such monoclonal antibodies can be pre 
pared using hybridoma technology. (Köhler et al., Nature 
256:495, 1975; Köhler et al., Eur: J. Immunol. 6:511, 1976: 
Köhler et al., Eur: J. Immunol. 6:292, 1976; Hammerling et 
al., in: Monoclonal Antibodies and T-Cell Hybridomas, 
Elsevier, N.Y., pp. 563-681 (1981)). In general, such proce 
dures involve immunizing an animal (preferably a mouse) 
with polypeptide or, more preferably, with a secreted 
polypeptide-expressing cell. Such cells may be cultured in 
any suitable tissue culture medium; however, it is preferable 
to culture cells in Earle's modified Eagle's medium supple 
mented with 10% fetal bovine serum (inactivated at about 56° 
C.), and supplemented with about 10 g/l of nonessential 
amino acids, about 1,000 U/ml of penicillin, and about 100 
ug/ml of Streptomycin. 
The splenocytes of such mice are extracted and fused with 

a suitable myeloma cell line. Any suitable myeloma cell line 
may be employed in accordance with the present invention; 
however, it is preferable to employ the parent myeloma cell 
line (SP20), available from the ATCC. After fusion, the result 
ing hybridoma cells are selectively maintained in HAT 
medium, and then cloned by limiting dilution as described by 
Wands et al. (Gastroenterology 80:225, 1981). The hybri 
doma cells obtained through Such a selection are then assayed 
to identify clones which secrete antibodies capable of binding 
the polypeptide. 

Alternatively, additional antibodies capable of binding to 
the polypeptide can be produced in a two-step procedure 
using anti-idiotypic antibodies. Such a method makes use of 
the fact that antibodies are themselves antigens, and there 
fore, it is possible to obtain an antibody which binds to a 
second antibody. In accordance with this method, polypep 
tide specific antibodies are used to immunize an animal, 
preferably a mouse. The splenocytes of Such an animal are 
then used to produce hybridoma cells, and the hybridoma 
cells are screened to identify clones which produce an anti 
body whose ability to bind to the polypeptide-specific anti 
body can be blocked by the polypeptide. Such antibodies 
comprise anti-idiotypic antibodies to the polypeptide-spe 
cific antibody and can be used to immunize an animal to 
induce formation of further polypeptide-specific antibodies. 

It will be appreciated that Fab and F(ab')2 and other frag 
ments of the antibodies of the present invention may be used 
according to the methods disclosed herein. Such fragments 
are typically produced by proteolytic cleavage, using 
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enzymes Such as papain (to produce Fab fragments) or pepsin 
(to produce F(ab')2 fragments). Alternatively, secreted 
polypeptide-binding fragments can be produced through the 
application of recombinant DNA technology or through syn 
thetic chemistry. 

For in vivo use of antibodies in humans, it may be prefer 
able to use “humanized’ chimeric monoclonal antibodies. 
Such antibodies can be produced using genetic constructs 
derived from hybridoma cells producing the monoclonal anti 
bodies described above. Methods for producing chimeric 
antibodies are known in the art. (See, for review, Morrison, 
Science 229:1202, 1985; Oi et al., BioTechniques 4:214, 
1986; Cabilly et al., U.S. Pat. No. 4,816,567; Taniguchi et al., 
EP 171496; Morrisonet al., EP173494; Neuberger et al., WO 
8601533: Robinson et al., WO 8702671; Boulianne et al., 
Nature 312:643, 1984; Neuberger et al., Nature 314:268, 
1985). 

In some embodiments, for in vivo use of antibodies in 
humans, the antibody can be modified by attachment of poly 
ethylene glycol (PEG) to extend the lifetime of the antibody. 

EXAMPLE 13 

Method of Detecting Abnormal Levels of a 
Polypeptide in a Biological Sample 

A CAN-1, STG or SEEK-1 polypeptide can be detected in 
a biological sample, and if an increased or decreased level of 
the polypeptide is detected, this polypeptide is a marker for a 
particular phenotype. Methods of detection are numerous, 
and thus, it is understood that one skilled in the art can modify 
the following assay to fit their particular needs. 

For example, antibody-sandwich ELISAs are used to 
detect polypeptides in a sample, preferably a biological 
sample. Wells of a microtiter plate are coated with specific 
antibodies, at final concentration of 0.2 to 10 g/ml. The 
antibodies can be monoclonal or polyclonal and are pro 
duced, for example, by the methods described supra. The 
wells are blocked so that non-specific binding of the polypep 
tide to the well is reduced. 

The coated wells are then incubated for >2 hours at RT with 
a sample containing the polypeptide. Preferably, serial dilu 
tions of the sample should be used to validate results. The 
plates are then washed three times with deionized or distilled 
water to remove unbounded polypeptide. 

Next, 50 ul of specific antibody-alkaline phosphatase con 
jugate, at a concentration of 25-400 ng, is added and incu 
bated for 2 hours at room temperature. The plates are again 
washed three times with deionized or distilled water to 
remove unbounded conjugate. 
Add 75 ul of 4-methylumbelliferyl phosphate (MUP) or 

p-nitrophenyl phosphate (NPP) substrate solution to each 
well and incubate 1 hour at room temperature. Measure the 
reaction by a microtiter plate reader. Prepare a standard curve, 
using serial dilutions of a control sample, and plot polypep 
tide concentration on the X-axis (log scale) and fluorescence 
or absorbance on the Y-axis (linear scale). Interpolate the 
concentration of the polypeptide in the sample using the 
standard curve. 

EXAMPLE 1.4 

Formulating a Polypeptide 

Polypeptide compositions of the invention are formulated 
and dosed in a fashion consistent with good medical practice, 
taking into account the clinical condition of the individual 

10 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

42 
patient (especially the side effects of treatment with the 
secreted polypeptide alone), the site of delivery, the method 
of administration, the scheduling of administration, and other 
factors known to practitioners. The “effective amount” for 
purposes herein is thus determined by Such considerations. 
As a general proposition, the total pharmaceutically effec 

tive amount of polypeptide administered parenterally per 
dose will be in the range of about 1 Tg/kg/day to 10 mg/kg/ 
day of patient body weight, although, as noted above, this will 
be subject to therapeutic discretion. More preferably, this 
dose is at least 0.01 mg/kg/day, and most preferably for 
humans between about 0.01 and 1 mg/kg/day for the hor 
mone. If given continuously, the polypeptide is typically 
administered at a dose rate of about 1 g/kg/hour to about 50 
ug/kg/hour, either by 1-4 injections per day or by continuous 
Subcutaneous infusions, for example, using a mini-pump. An 
intravenous bag Solution may also be employed. The length of 
treatment needed to observe changes and the interval follow 
ing treatment for responses to occur appears to vary depend 
ing on the desired effect. 

Pharmaceutical compositions containing the polypeptides 
of the invention are administered orally, rectally, parenterally, 
intracistenally, intravaginally, intraperitoneally, topically (as 
by powders, ointments, gels, drops or transdermal patch), 
bucally, or as an oral or nasal spray. "Pharmaceutically 
acceptable carrier refers to a non-toxic solid, semisolid or 
liquid filler, diluent, encapsulating material or formulation 
auxiliary of any type. The term “parenteral” as used herein 
refers to modes of administration which include intravenous, 
intramuscular, intraperitoneal, intrasternal, Subcutaneous and 
intraarticular injection and infusion. 
The polypeptides of the invention are also suitably admin 

istered by sustained-release systems. Suitable examples of 
Sustained-release compositions include semi-permeable 
polymer matrices in the form of shaped articles, e.g., films, or 
microcapsules. Sustained-release matrices include polylac 
tides (U.S. Pat. No. 3,773.919, EP 58.481), copolymers of 
L-glutamic acid and gamma-ethyl-L-glutamate (Sidman, et 
al., Biopolymers 22:547, 1983), poly (2-hydroxyethyl meth 
acrylate) (Langer et al., J. Biomed. Mater. Res. 15:167, 1981; 
Langer, Chem. Tech. 12:98, 1982), ethylene vinyl acetate 
(Langer et al.) or poly-D-(-)-3-hydroxybutyric acid (EP133, 
988). Sustained-release compositions also include liposoma 
lly entrapped polypeptides. Liposomes containing the 
polypeptides are prepared by methods known perse: e.g., DE 
3.218,121; Epsteinet al., Proc. Natl. Acad. Sci. USA 82:3688, 
1985; Hwang et al., Proc. Natl. Acad. Sci. USA 77:4030, 
1980); EP 52,322; EP 36,676; EP 88,046; EP 143,949; EP 
142,641;Japanese Pat. Appl83-118008; U.S. Pat. Nos. 4,485, 
045 and 4,544.545; and EP 102,324. Ordinarily, the lipo 
somes are of the small (about 200-800 Angstroms) unilamel 
lar type in which the lipid content is greater than about 30 mol. 
percent cholesterol, the selected proportion being adjusted 
for the optimal polypeptide therapy. 

For parenteral administration, in one embodiment, the 
polypeptides of the invention are formulated generally by 
mixing at the desired degree of purity, in a unit dosage inject 
able form (solution, Suspension, or emulsion), with a phar 
maceutically acceptable carrier, i.e., one that is non-toxic to 
recipients at the dosages and concentrations employed and is 
compatible with other ingredients of the formulation. For 
example, the formulation preferably does not include oxidiz 
ing agents and other compounds that are known to be delete 
rious to polypeptides. 

Generally, the formulations are prepared by contacting the 
polypeptide uniformly and intimately with liquid carriers or 
finely divided solid carriers or both. Then, if necessary, the 
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product is shaped into the desired formulation. Preferably the 
carrier is a parenteral carrier, more preferably a solution that 
is isotonic with the blood of the recipient. Examples of such 
carrier vehicles include water, Saline, Ringer's Solution, and 
dextrose solution. Non-aqueous vehicles Such as fixed oils 
and ethyl oleate are also useful herein, as well as liposomes. 
The carrier Suitably contains minor amounts of additives 

Such as Substances that enhance isotonicity and chemical 
stability. Such materials are non-toxic to recipients at the 
dosages and concentrations employed, and include buffers 
Such as phosphate, citrate. Succinate, acetic acid, and other 
organic acids or their salts; antioxidants such as ascorbic acid; 
low molecular weight (less than about ten residues) polypep 
tides, e.g., polyarginine or tripeptides; polypeptides, such as 
serum albumin, gelatin, or immunoglobulins; hydrophilic 
polymers such as polyvinylpyrrolidone; amino acids, such as 
glycine, glutamic acid, aspartic acid, or arginine; monosac 
charides, disaccharides, and other carbohydrates including 
cellulose or its derivatives, glucose, manose, or dextrins; 
chelating agents such as EDTA; Sugar alcohols such as man 
nitol or Sorbitol; counterions such as sodium; and/or nonionic 
Surfactants such as polysorbates, poloxamers, or PEG. 
The therapeutic polypeptide is typically formulated in such 

vehicles at a concentration of about 0.1 mg/ml to 100 mg/ml. 
preferably 1-10 mg/ml, at a pH of about 3 to 8. It will be 
understood that the use of certain of the foregoing excipients, 
carriers, or stabilizers will result in the formation of polypep 
tide salts. 
Any polypeptide to be used for therapeutic administration 

can be sterile. Sterility is readily accomplished by filtration 
through sterile filtration membranes (e.g., 0.2 micron mem 
branes). Therapeutic polypeptide compositions generally are 
placed into a container having a sterile access port, for 
example, an intravenous Solution bag or vial having a stopper 
pierceable by a hypodermic injection needle. 

Polypeptides ordinarily will be stored in unit or multi-dose 
containers, for example, sealed ampoules or vials, as an aque 
ous solution or as a lyophilized formulation for reconstitu 
tion. As an example of a lyophilized formulation, 10-ml vials 
are filled with 5 ml of sterile-filtered 1% (w/v) aqueous 
polypeptide Solution, and the resulting mixture is lyophilized. 
The infusion Solution is prepared by reconstituting the lyo 
philized polypeptideusing bacteriostatic Water-for-Injection. 
The invention also provides a pharmaceutical pack or kit 

comprising one or more containers filled with one or more of 
the ingredients of the pharmaceutical compositions of the 
invention. Associated with Such container(s) can be a notice 
in the form prescribed by a governmental agency regulating 
the manufacture, use or sale of pharmaceuticals or biological 
products, which notice reflects approval by the agency of 
manufacture, use or sale for human administration. In addi 
tion, the polypeptides of the present invention may be 
employed in conjunction with other therapeutic compounds. 

EXAMPLE 1.5 

Method of Treating Decreased Levels of CAN-1, 
STG and/or SEEK-1 Polypeptide 

It will be appreciated that conditions caused by a decrease 
in the standard or normal expression level of a CAN-1, STG 
and/or SEEK-1 polypeptide in an individual can be treated by 
administering a CAN-1, STG and/or SEEK-1 polypeptide of 
the present invention, as appropriate. Thus, the invention also 
provides a method of treatment of an individual in need of an 
increased level of a CAN-1, STG and/or SEEK-1 polypeptide 
comprising administering to Such an individual a pharmaceu 
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44 
tical composition comprising an amount of a CAN-1, STG 
and/or SEEK-1 polypeptide to increase the activity level of 
the polypeptide in Such an individual. 

For example, a patient with decreased levels of a CAN-1, 
STG and/or SEEK-1 polypeptide receives a daily dose 0.1- 
100 g/kg of CAN-1, STG and/or SEEK-1 polypeptide for six 
consecutive days. The exact details of the dosing scheme, 
based on administration and formulation, are provided in 
Example 14. 

EXAMPLE 16 

Method of Treating Increased Levels of CAN-1, 
STG and/or SEEK-1 

Antisense technology is used to inhibit production of a 
polypeptide of the present invention. This technology is one 
example of a method of decreasing levels of a polypeptide, 
preferably a secreted form, due to a variety of etiologies. Such 
aS CaCC. 

For example, a patient diagnosed with abnormally 
increased levels of a polypeptide is administered intrave 
nously antisense polynucleotides at 0.5, 1.0, 1.5, 2.0 and 3.0 
mg/kg day for 21 days. This treatment is repeated after a 
7-day rest period if the treatment was well tolerated. The 
formulation of the antisense polynucleotide is provided in 
Example 14. 

Additionally, increased levels of CAN-1 can be treated by 
using an antibody that specifically binds to CAN-1, thereby 
reducing the amount of CAN-1 within a cell. 

EXAMPLE 17 

Method of Treatment Using Gene Therapy 

One method of gene therapy transplants fibroblasts, which 
are capable of expressing a polypeptide, onto a patient. Gen 
erally, fibroblasts are obtained from a subject by skin biopsy. 
The resulting tissue is placed in tissue-culture medium and 
separated into Small pieces. Small chunks of the tissue are 
placed on a wet surface of a tissue culture flask, approxi 
mately ten pieces are placed in each flask. The flask is turned 
upside down, closed tight and left at room temperature over 
night. After 24 hours at room temperature, the flask is inverted 
and the chunks of tissue remain fixed to the bottom of the flask 
and fresh media (e.g., Ham's F12 media, with 10% FBS, 
penicillin and streptomycin) is added. The flasks are then 
incubated at 37°C. for approximately one week. 
At this time, fresh media is added and Subsequently 

changed every several days. After an additional two weeks in 
culture, a monolayer of fibroblasts emerge. The monolayer is 
trypsinized and scaled into larger flasks. 
pMV-7 (Kirschmeier, et al., DNA 7:219, 1988), flanked by 

the long terminal repeats of the Moloney murine sarcoma 
virus, is digested with EcoRI and HindIII and subsequently 
treated with calf intestinal phosphatase. The linear vector is 
fractionated on agarose gel and purified, using glass beads. 
A clNA encoding a polypeptide of the present invention 

can be amplified using PCR primers which correspond to the 
5' and 3' end sequences respectively as set forth in Example 1. 
Preferably, the 5' primer contains an EcoRI site and the 3' 
primer includes a HindIII site. Equal quantities of the Molo 
ney murine sarcoma virus linear backbone and the amplified 
EcoRI and HindIII fragment are added together, in the pres 
ence of T4 DNA ligase. The resulting mixture is maintained 
under conditions appropriate for ligation of the two frag 
ments. The ligation mixture is then used to transform bacteria 
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HB101, which are then plated onto agar containing kanamy 
cin for the purpose of confirming that the vector has the 
polynucleotide of interest properly inserted. 
The amphotropic p A317 or GP+am 12 packaging cells are 

grown in tissue culture to confluent density in. Dulbecco's 
Modified Eagles Medium (DMEM) with 10% calf serum 
(CS), penicillin and streptomycin. The MSV vector contain 
ing the polynucleotide is then added to the media and the 
packaging cells transduced with the vector. The packaging 
cells now produce infectious viral particles containing the 
polynucleotide (the packaging cells are now referred to as 
producer cells). 

Fresh media is added to the transduced producer cells, and 
subsequently, the media is harvested from a 10 cm plate of 
confluent producer cells. The spent media, containing the 
infectious viral particles, is filtered through a millipore filter 
to remove detached producer cells and this media is then used 
to infect fibroblast cells. Media is removed from a sub-con 
fluent plate offibroblasts and quickly replaced with the media 
from the producer cells. This media is removed and replaced 
with fresh media. If the titer of virus is high, then virtually all 
fibroblasts will be infected and no selection is required. If the 
titer is very low, then it is necessary to use a retroviral vector 
that has a selectable marker, Such as neo or his. Once the 
fibroblasts have been efficiently infected, the fibroblasts are 
analyzed to determine whether polypeptide is produced. 
The engineered fibroblasts are then transplanted onto the 

host, either alone or after having been grown to confluence on 
cytodex 3 microcarrier beads. 

EXAMPLE 1.8 

In Situ Hybridization Using CAN-1 as a Probe 

This example shows that the expression patterns of CAN-1 
mRNA in control and psoriatic skin is consistent with the 
proposed involvement of the CAN-1 gene product in the 
development of psoriasis. 

Basic architecture of human skin: Human skin is composed 
of two distinguishable tissue layers. The outermost layer is 
the epidermis, and is largely (>80%) made of keratinocytes at 
various stages of differentiation (see below). A basement 
membrane separates the epidermis from the inner layer of 
skin, termed the dermis. The dermis is a cellular and 
fibroelastic connective tissue that is interwoven into a three 
dimensional network. The dermis is composed of a complex 
fabric of interrelated collagen and elastic fibers. Seegenerally 
Fuchs, Elaine, Epidermal Differentiation. The Bare Essen 
tials, The Journal of Cell Biology, Volume 111 (No. 6, Pt. 2), 
2807-2814 (December 1990), which is hereby incorporated 
by reference. 

The biology of keratinocyte growth and differentiation in 
the epidermis: The innermost layer of keratinocytes in the 
epidermis are called basal cells, and these are predominantly 
the keratinocytes with the ability to proliferate. There are then 
four to eight layers of Suprabasal spinous cells that are post 
mitotic, but metabolically active. Above the spinous layer is 
then the granular layer where all metabolic activity termi 
nates, and the resulting flattened squames are merely cellular 
skeletons, filled with macrofibrils of keratin filaments. The 
outermost layer of the epidermis is the stratum corneum, 
composed of terminally differentiated keratinocytes sealed 
together by lipids, which results in the impermeable, 
insoluble layer necessary to separate the external environ 
ment from the body. 

In situ hybridization using CAN-1 as a probe: In order to 
identify the precise component of the human skin that 
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expresses the CAN-1 gene, in situ hybridization was per 
formed using a nucleic acid probe from the CAN-1 gene. 
These experiments were performed using human skin from a 
normal healthy control donor, and also from a lesional and an 
unaffected portion of a psoriatic individual. 
The results indicated strong CAN-1 gene expression in the 

epidermis of a lesion biopsy from a psoriatic patient. In par 
ticular, it was noted that hybridization took place predomi 
nantly in the upper granular layer, and just beneath the corni 
fied layer. Hybridization was weak to absent in the same 
relative location in uninvolved biopsy material from a patient, 
and also from the biopsy of normal healthy skin. 

Increased CAN-1 expression in the lesion could have sig 
nificance in the chemoattraction of inflammatory cell types 
(neutrophils and monocytes), and also the attraction of T-cells 
to the sites of psoriatic lesions. In addition, the pattern of 
CAN-1 expression in a psoriatic lesion could indicate that the 
aberrant differentiation (e.g., parakanthosis) in the upper epi 
dermis could be related to the increased expression of the 
CAN-1 protein. It is also possible that the increased CAN-1 
expression could play a role in the increased keratinocyte 
proliferation that is characteristic of psoriatic lesions. 

Altered keratinocyte growth and differentiation in psoria 
sis, and relevance of CAN-1: The underlying pathogenesis of 
psoriasis involves three predominant and interdependent bio 
logic processes: inflammation (accompanied by T-cell infil 
tration), epidermal hyperproliferation, and altered differen 
tiation of keratinocytes. The homeostasis of the normal 
epidermis depends on a balance of growth regulatory signals, 
which are altered in psoriatic epidermis. Based on the specific 
location of CAN-1 expression in the epidermis, its small 
protein size, and its secreted nature, CAN-1 could be useful as 
an inhibitor of the psoriatic phenotype in any one of these 
three hallmark biologic processes of psoriatic skin. Seegen 
erally McKay, MD, Ian A. et al. Altered Keratinocyte Growth 
and Differentiation in Psoriasis, 1995 by Elsevier Science 
Inc., which is hereby incorporated by reference. 

1. Inflammation, and the chemotaxis process: CAN-1 is 
produced predominantly in the outer granular layer, and the 
protein could diffuse into the dermis and play a key role in the 
recruitment of other cell types into the lesional area. These 
other cell types include a Subset of lymphocytes, monocytes, 
neutrophils, or also endothelial cells. Therefore inhibition of 
the chemotaxic properties of CAN-1 through the use of a 
binding partner would be beneficial in the disease state. 

2. Keratinocyte proliferation: Over expression of CAN-1 
could also act on the basal layer of keratinocytes by providing 
a signal for proliferation, which is increased in psoriatic 
lesions. Therefore the inhibition of the proliferation proper 
ties of CAN-1 through the use of a binding partner to CAN-1 
would be beneficial in the disease state. 

3. Keratinocyte differentiation: CAN-1 could act within 
the granular layer itself to account for the altered pathway of 
keratinocyte differentiation. In psoriatic skin, there is a pro 
nounced thickening of the cornified layer, as well as an accu 
mulation of nucleated keratinocytes. CAN-1 could control 
the normal balance between the shedding of the cornified 
layer, and the keratinocyte proliferation in the basal layer. The 
use of a binding partner to CAN-1 could reduce the effects of 
excess CAN-1 in the skin. 

EXAMPLE19 

Hybridization Protocol 

This example describes a representative hybridization pro 
tocol that can be used to identify nucleic acid molecules of the 
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invention (such as cDNA and genomic DNA molecules) that 
hybridize to a nucleic acid probe under defined conditions. 

Hybridization solution should preferably be prepared and 
filtered through a 0.45-micron disposable cellulose acetate 
filter. The composition of the hybridization solution is 
6xSSC, 5xDenhardt's reagent, 0.5% sodium dodecyl sulfate 
(SDS), 100 g/ml denatured, fragmented salmon sperm 
DNA. 

Denhardt's reagent is utilized in nucleic acid hybridization 
solutions. 500 ml of 50xDenhardt’s reagent (the 50-fold con 
centrate) includes 5 g Ficol (Type 400, Pharmacia), 5 g 
polyvinylpyrrolidone, 5 g bovine serum albumin (Fraction V. 
Sigma) and water to a final volume of 500 ml. 
The nitrocellulose filter or nylon membrane containing the 

target DNA (e.g., a putative CAN-1 clNA) is floated on the 
surface of a tray of 6xSSC until it becomes thoroughly wetted 
from beneath. The filter is submerged for 2 minutes and then 
slipped into a heat-sealable bag. 0.2 ml of hybridization solu 
tion is added for each square centimeter of nitrocellulose filter 
or nylon membrane. 
As much air as possible is squeezed from the bag, and the 

open end of the bag is sealed with a heat sealer. The bag is 
incubated for 1-2 hours submerged at the desired temperature 
(typically no higher than the hybridization temperature). It is 
desirable to agitate the bag. 

If the radiolabeled probe is double-stranded, it is denatured 
by heating for 5 minutes at 100° C. Single-stranded probe 
need not be denatured. The denatured probe is chilled rapidly 
in ice water. Ideally, probe having a specific activity of 10 
cpm/ug, or greater, is used. Hybridization is carried out for the 
desired time period at 50° C., typically using 1-2 ug/ml radio 
labeled probe. The probe can be, for example, a nucleic acid 
molecule consisting of the complement of the nucleic acid 
sequence set forth in SEQID NO:1. 
The bag containing the filter is quickly removed from the 

water bath and opened by cutting off one corner with Scissors. 
The denatured probe is added to the hybridization solution, 
and then as much air as possible is squeezed from the bag 
which is then resealed with the heat sealer so that as few 
bubbles as possible are trapped in the bag. To avoid radioac 
tive contamination of the water bath, the resealed bag should 
be sealed inside a second, noncontaminated bag. 

The bag is submerged in a water bath for the required 
period of hybridization (for example, 16 hours) at 50° C. The 
bag is removed from the water bath and one corner is cut off. 
The hybridization solution is poured into a container suitable 
for disposal, and then the bag is cut along the length of three 
sides. The filter is removed and immediately submerged in a 
tray containing several hundred milliliters of 2xSSC and 

SEQUENCE LISTING 

<16 Oc NUMBER OF SEO ID NOS : 16 

<210 SEQ ID NO 1 
<211 LENGTH: 891 

&212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 
&220s FEATURE: 

<221 NAME/KEY: CDS 
<222> LOCATION: (64) ... (471) 

<4 OO SEQUENCE: 1 
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0.5% SDS at room temperature (no higher than 25°C.). The 
filter should not be allowed to dry out at any stage during the 
washing procedure. 

After 5 minutes, the filter is transferred to a fresh tray 
containing several hundred milliliters of 2xSSC and 0.1% 
SDS, and incubated for 15 minutes at room temperature (no 
higher than 25°C.) with occasional gentle agitation. The filter 
should then be washed at the desired stringency, i.e., in the 
desired concentration of SSC and at the desired temperature. 
If, for example, nucleic acid molecules that hybridize to the 
probeata temperature of 55°C. in 2xSSC are sought, then the 
filter is washed in 2xSSC at 55° C., i.e., nucleic acid mol 
ecules that do not hybridize to the probe under conditions of 
2xSSC at 55° C. are washed off. Washing can be done for any 
desired time period, such as one hour, with several changes of 
washing Solution. 
Most of the liquid is then removed from the filter by placing 

the filter on a pad of paper towels. The damp filter is then 
placed on a sheet of Saran Wrap. Adhesive dot labels marked 
with radioactive ink are applied to several asymmetric loca 
tions on the Saran Wrap. These markers serve to align the 
autoradiograph with the filter. The labels are covered with 
Scotch Tape which prevents contamination of the film holder 
or intensifying screen with the radioactive ink. Radioactive 
ink is made by mixing a small amount of P with waterproof 
black drawing ink. A fiber-tippen can be used to apply ink to 
the adhesive labels. 

The filter is covered with a second sheet of Saran Wrap, and 
exposed to X-ray film (Kodak XAR-2 or equivalent) to obtain 
an autoradiographic image. The exposure time should be 
determined empirically. 
From the foregoing, it may be seen that this invention is one 

well-adapted to achieve all the ends and objects hereinabove 
set forth together with other advantages which are obvious 
and which are inherent to the invention. It will be understood 
that certain features and Subcombinations are of utility and 
may be employed without reference to other features and 
Subcombinations. The above examples discuss the techniques 
and procedures utilized and are considered to be the preferred 
embodiment of the current invention, and it is understood that 
there are many other techniques and procedures that could be 
employed which would allow an individual of ordinary skill 
in the art to perform the claimed invention. Such other tech 
niques and procedures are contemplated by and are within the 
Scope of the claims. Since many possible embodiments may 
be made of the invention without departing from the scope 
thereof, it is to be understood that all matter herein set forth 
and shown in the examples are to be interpreted as illustrative 
and not in a limiting sense. 
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cct cittgggg titcc.caggca cccagactica gcc caccc.ca 

gcc 

CaC 

His 

gca 
Ala 

C Ca 

Pro 

cott 
Pro 

gga 
Gly 
8O 

cgg 
Arg 

tgg 
Trp 

Cta 
Lell 

atg 
Met 
1. 

acc 

Thir 

gag 
Glu 

gt C 
Wall 

cc.g 
Pro 
65 

gt C 
Wall 

cott 
Pro 

cott 
Pro 

gac 
Asp 

at C 

Ile 

aga 
Arg 

gac 
Asp 

cc c 

Pro 
SO 

cott 
Pro 

tgg 
Trp 

gac 
Asp 

cott 
Pro 

CC a 

Pro 
13 O 

ctic aac togg aag ct c 
Lieu. Asn Trp Llys Lieu 

5 

ggc atc. tca ggc agc 
Gly Ile Ser Gly Ser 

cga gag gag gCa ggc 
Arg Glu Glu Ala Gly 
35 

ggit gaC cct t cca 
Gly Asp Pro Trp Pro 

55 

acc cqc ccc agt cqt 
Thr Arg Pro Ser Arg 

70 

cc c cct gaa ccg cct 
Pro Pro Glu Pro Pro 

85 

gac cct t c cq gca 
Asp Pro Trp Pro Ala 

1 OO 

gcc cct gag gtg gac 
Ala Pro Glu Val Asp 
115 

Ccc cqg gaa gag tac 
Pro Arg Glu Glu Tyr 

ttctgttc cc aggcatct co 

tott cocaat 

cc.cgitalaggt 

catcgc.ccgt. 

ggc.cccacct 

tactgttgttc 

gct tccatga 

ttagccitatc 

ggtgttctica 

ttitt to ct ct 

acct coccacc 

c ctitctgcca 

aacggaaaaa 

<210 SEQ ID NO 2 
<211 LENGTH: 136 
&212> TYPE : 
<213> ORGANISM: 

PRT 

<4 OO SEQUENCE: 2 

135 

aggcacccac 

to Cittaalacc 

at attitcc td 

gacagcctaa 

cggtc.ttic ct 

Cctggtggcc 

taaaaatcat 

Homo sapiens 

Met Ile Lieu. Asn Trp Llys Lieu. Lieu. 
1. 

Thir 

Glu 

Wall 

Pro 
65 

Wall 

Pro 

Arg 

Asp 

Pro 
SO 

Pro 

Trp 

Asp 

Gly 

Arg 
35 

Gly 

Thir 

Pro 

Asp 

5 

Ile Ser Gly Ser Glu 

Glu Glu Ala Gly Ser 
4 O 

Asp Pro Trp Pro Gly 
55 

Arg Pro Ser Arg Pro 
70 

Pro Glu Pro Pro Arg 
85 

Pro Trp Pro Ala Gly 

Ctgggg atc 
Lieu. Gly Ile 

10 

gag gC Cac 
Glu Gly His 

25 

to C Coal aca 

Se Pro Thir 
4 O 

ggg gCa CCC 
Gly Ala Pro 

Ccc tig aga 
Pro Trp Arg 

aga acg gat 
Arg Thr Asp 

9 O 

gga ccc cag 
Gly Pro Gln 

105 

aac cqa cct 
Asn Arg Pro 
12 O 
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gctttggggg C cagtacata 

Ctg 
Lell 

c cc 

Pro 

ttg 
Lell 

cott 
Pro 

gac 
Asp 
7s 

cott 
Pro 

c cc 

Pro 

Cag 
Glin 

gtc 
Wall 

tot 

Ser 

cott 

citc. 
Lel 

60 

Ctg 
Lel 

gag 
Glu 

citt togc ct g 
Lieu. Cys Lieu. 

15 

Cao CC a CCC 

His Pro Pro 
3O 

cag ggc ccc 
Gln Gly Pro 
45 

titt gala gat 
Phe Glu Asp 

cct gala act 
Pro Glu. Thir 

Cala CCt CCC 
Gln Pro Pro 

95 

gala aac ccc 
Glu Asn. Pro 

11 O 

gag cca gac 
Glu Pro Asp 
125 

aga taatggagtic cc ct cagcc.g 
Arg 

gcc ct ct coa 

tott cott cat 

tocccitcctg 

gcc tact citc 

gcc.cgc.gcga 

ggcggCagga 

gttitt cittaa 

Gly Ile Lieu. 
1O 

Gly His Pro 
25 

Pro Thir Lieu. 

Ala Pro Pro 

Trp Arg Asp 

Thr Asp Pro 
90 

Pro Glin Pro 

c cct citgatt coccgtgaat 

tcc ct cqgtt ttatt citgaa 

agatc catac ttagt cct ca 

ctacct cqcc ticcaggcctic 

tCgctgggg.c agggctatgg 

actat cagta gacagotgct 

Wall 

Ser 

Pro 

Lell 
6 O 

Lell 

Pro 

Pro 

Lell 

His 

Glin 
45 

Phe 

Pro 

Glin 

Glu 

Cys Lieu. His 
15 

Pro Pro Ala 
3O 

Gly Pro Pro 

Glu Asp Pro 

Glu Thr Gly 
8O 

Pro Pro Arg 
95 

Asn Pro Trp 

6 O 

108 
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2O4. 
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Gly Ser Ser Trp Asn Ile Pro Ala Gly Phe Pro Asn Pro Pro Ser Pro 
3. OS 310 315 32O 

agg ttg cag tog ggc tag agcacgatag aggga aacco aac attggga 
Arg Lieu Gln Trp Gly 

3.25 

gttagagt cc tict cocgcc ccttgctgtg tdggct caat C caggcc ctg tta acatgtt 

tccago acta t coccactitt toagtgcct c ccctgct cat citccaataaa ataaaag cac 

titatggaaaa aaaaaaa 

<210 SEQ ID NO 6 
<211 LENGTH: 325 
&212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 6 

Met Glin Gly Arg Val Ala Gly Ser Cys Ala Pro Lieu. Gly Lieu. Lieu. Lieu. 
1. 5 1O 15 

Val Cys Lieu. His Lieu Pro Gly Lieu. Phe Ala Arg Ser Ile Gly Val Val 
2O 25 3O 

Glu Glu Lys Val Ser Glin Asn Lieu. Gly. Thir Asn Lieu Pro Glin Lieu. Gly 
35 4 O 45 

Gln Pro Ser Ser Thr Gly Pro Ser Asn Ser Glu. His Pro Glin Pro Ala 
SO 55 6 O 

Lieu. Asp Pro Arg Ser Asn Asp Lieu Ala Arg Val Pro Lieu Lys Lieu. Ser 
65 70 7s 8O 

Val Pro Ala Ser Asp Gly Phe Pro Pro Ala Gly Gly Ser Ala Val Glin 
85 90 95 

Arg Trp Pro Pro Ser Trp Gly Lieu Pro Ala Met Asp Ser Trp Pro Pro 
1OO 105 11 O 

Glu Asp Pro Trp Gln Met Met Ala Ala Ala Ala Glu Asp Arg Lieu. Gly 
115 12 O 125 

Glu Ala Lieu Pro Glu Glu Lieu. Ser Tyr Lieu. Ser Ser Ala Ala Ala Lieu. 
13 O 135 14 O 

Ala Pro Gly Ser Gly Pro Leu Pro Gly Glu Ser Ser Pro Asp Ala Thr 
145 150 155 160 

Gly Lieu. Ser Pro Glu Ala Ser Lieu. Lieu. His Glin Asp Ser Glu Ser Arg 
1.65 17O 17s 

Arg Lieu Pro Arg Ser Asn. Ser Lieu. Gly Ala Gly Gly Lys Ile Lieu. Ser 
18O 185 19 O 

Glin Arg Pro Pro Trp Ser Lieu. Ile His Arg Val Lieu Pro Asp His Pro 
195 2OO 2O5 

Trp Gly. Thir Lieu. Asn Pro Ser Val Ser Trp Gly Gly Gly Gly Pro Gly 
21 O 215 22O 

Thr Gly Trp Gly Thr Arg Pro Met Pro His Pro Glu Gly Ile Trp Gly 
225 23 O 235 24 O 

Ile Asn Asn Gln Pro Pro Gly Thr Ser Trp Gly Asn Ile Asn Arg Tyr 
245 250 255 

Pro Gly Gly Ser Trp Gly Asn Ile Asn Arg Tyr Pro Gly Gly Ser Trp 
26 O 265 27 O 

Gly Asn. Ile Asin Arg Tyr Pro Gly Gly Ser Trp Gly Asn. Ile His Lieu. 
27s 28O 285 

Tyr Pro Gly Ile Asn Asn Pro Phe Pro Pro Gly Val Lieu. Arg Pro Pro 
29 O 295 3 OO 

Gly Ser Ser Trp Asn Ile Pro Ala Gly Phe Pro Asn Pro Pro Ser Pro 
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- Continued 

ttg tac tog to t c ct coc toc cat tot cot titt ggit citc agc ticc ttg 
Lieu. Tyr Ser Ser Pro Pro Ser His Ser Pro Phe Gly Lieu Ser Ser Lieu. 

14 O 145 15 O 

atc taa go ct cocaga gaga.ccc.cta gaatgttt co ct caaggacc tittctgcc tig 
Ile 
gaagttctgtt agc ctitt cag aagta acatgtccaaaataa aatttgattic ctic cc aggtt 

gttcCCtgcc tigtc.cgc 

<210 SEQ ID NO 9 
<211 LENGTH: 152 
&212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 9 

Met Thr Cys Thr Asp Gln Lys Ser His Ser Glin Arg Ala Leu Gly Thr 
1. 5 1O 15 

Gln Thr Pro Ala Leu Glin Gly Pro Gln Leu Lieu. Asn Thr Asp Pro Ser 
2O 25 3O 

Ser Lys Glu Thir Arg Pro Pro His Val Asn Pro Asp Arg Lieu. Cys His 
35 4 O 45 

Met Glu Pro Ala Asn His Phe Trp His Ala Gly Asp Lieu. Glin Ala Met 
SO 55 6 O 

Ile Ser Lys Glu Phe His Lieu Ala Ala Thr Glin Asp Asp Cys Arg Llys 
65 70 7s 8O 

Gly Arg Thr Glin Glu Asp Ile Leu Val Pro Ser Ser His Pro Glu Lieu. 
85 90 95 

Phe Ala Ser Val Lieu Pro Met Ala Pro Glu Glu Ala Ala Arg Lieu. Glin 
1OO 105 11 O 

Gln Pro Gln Pro Leu Pro Pro Pro Ser Gly Ile His Leu Ser Ala Ser 
115 12 O 125 

Arg Thr Lieu Ala Pro Thr Lieu. Leu Tyr Ser Ser Pro Pro Ser His Ser 
13 O 135 14 O 

Pro Phe Gly Lieu Ser Ser Lieu. Ile 
145 150 

<210 SEQ ID NO 10 
<211 LENGTH: 2997 
&212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 10 

cctgggatta caggcatgtg ccaccatgtc cqgctaatat ttttgtattt ttagtagaga 

cggggttt Ct c catgttggit Caggctggtc. ttgaact coc gacct Caggit gatcc.gc.ccg 

Cttcggcct C C Caaagtgct gggattacag gcgcaa.gc.ca ccacaccagg ccc.gc.gtgat 

gtatattitta agacct Cttt totggtgga ggacaggctt ttgtgagggggagggataa 

acagtgggag Caagggggcc aattagalagg gttgttgggga gctic agggg agatggtggc 

tCaggatgat giggctgggitt tac agggit gtggaggggc titgcaggtgg atggtggagg 

agtgtaacga aggtttctgc gtgagcc.ctg gagggaacag atgagat cac gcc attgcat 

aataaggtgt to Cttact.gt ggggtagcgg acc aggcagg gaacaacct g g gaggaatca 

aattittattt toggacatgtt acttctgaaa gcc talacaga citt coaggca gaaaggit cot 

tgagggaaac gttctagggg tot ct ctgg aggct tagat Caaggagctg agaccaaaag 

gagaatggga gggaggagac gagtacaata gagttggagc Caaggto: ct a gaggcggata 

ggtggatt Co. tagggagga ggaaggggct gaggttgctg gagcctggca gct tctt CC9 
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LENGTH: 21 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

NAMEAKEY: misc feature 
LOCATION: (1) ... (21) 
OTHER INFORMATION: PCR Primer DMO 9299 

SEQUENCE: 11 

gacticagocc accc.ca.gctt t 

SEQ ID NO 12 
LENGTH 19 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

NAMEAKEY: misc feature 
LOCATION: (1) ... (19) 
OTHER INFORMATION: PCR Primer DMO 89.32 

SEQUENCE: 12 

CC9gggtggg totaggtot 

SEQ ID NO 13 
LENGTH: 18 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

NAMEAKEY: misc feature 
LOCATION: (1) ... (18) 
OTHER INFORMATION: PCR Prmer DMO 14104 

SEQUENCE: 13 

t cct ctdggc ctdctic ct 

SEQ ID NO 14 
LENGTH: 2O 

TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

NAMEAKEY: misc feature 
LOCATION: (1) ... (20) 
OTHER INFORMATION: PCR Primer DMO 14 O3 O 

SEQUENCE: 14 

gtc.cgagctg aggcaagttg 

SEO ID NO 15 
LENGTH: 23 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

NAMEAKEY: misc feature 
LOCATION: (1) ... (23) 
OTHER INFORMATION: PCR Primer DMO 14 O27 

SEQUENCE: 15 

ggaacCagga tat cotcCtg tdt 

SEQ ID NO 16 
LENGTH: 23 
TYPE: DNA 

ORGANISM: Artificial Sequence 
FEATURE: 

NAMEAKEY: misc feature 

- Continued 
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- Continued 

<222> LOCATION: (1) ... (23) 
&223> OTHER INFORMATION: PCR Primer DMO 141 O2 

<4 OO SEQUENCE: 16 

accc.ca.gctic cittaacacag atc 23 

10 
The embodiments of the invention in which an exclusive 

property or privilege is claimed are defined as follows: 
1. An isolated cDNA molecule comprising of the nucleic 

acid sequence set forth in SEQID NO:10. 
2. A method of making an isolated CAN-1 polypeptide 

comprising: 
(a) culturing a host cell comprising a vector comprising a 

nucleic acid molecule of claim 1 under conditions that 
enable expression of the encoded CAN-1 polypeptide; 
and 

(b) recovering said expressed polypeptide. 

15 

3. An isolated vector comprising a nucleic acid molecule of 
claim 1. 

4. An isolated host cell comprising a vector of claim 3. 
5. A method of making an isolated CAN-1, polypeptide 

comprising: (a) culturing a host cell comprising a vector of 
claim3 comprising a nucleic acid molecule of SEQID NO:10 
encoding a CAN-1 polypeptide under conditions that enable 
expression of said CAN-1 polypeptide; and (b) recovering 
said expressed polypeptide. 

k k k k k 


